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INTRODUCTION 
The subject of Veterinary Anatomy encompasses the study of the 
"normal structure" of the tissues and organs of the domesticated animals . 
What tissue appears normal or physiological and wha t is pathological can-
not be differentiated spe cifical ly until studies of such tissues in 
chronological order from birth to senility are made s c ientifically. In 
addition t o the accepted properties of prot oplasm, which is the organized 
basis of life, senescence should also be recognized as one of its funda~ 
• mental properties . The object of gerontological research , therefore , is 
t o identify the changes in structure and function of the tissues and or-
gans influenced by the passage of time. It was Dr. E. v. Cowdry who 
brought t o the attention of the Josiah Macy, Jr . Foundation the nee d for a 
comprehensive survey of the field of aging in the year 1937 . Scarcity of 
j 
factua l information regarding what is normal in the domestic animals was 
recognized also by Dr . Robert Getty, Professor and Head, Department of 
Veterinary Anatomy, at the I owa State University over 10 years ago . As 
I 
I 
a result of this realization a comprehensive gerontologic program was 
ini tia ted. 
• 
To date, morphologic and physiologic changes ,as influenced by age, in 
tissues have been studied mainly in man and some laborat ory animals . The 
tissue changes brought about by senescence in the domestic animals have so 
far been ignored. The current r evised editions of histology text books 
report the comprehensive form and structure of the tissues and or gans but 
do not mention any age period to which these morphological descriptions re-
late. 
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With these thoughts in mind , the present studies of morphological 
changes in the ovaries of the sow , as influenced by age , from bir th t o 8 
years were unde rtaken as one of the gerontol ogica l pro jects in this de-
pa rtment . The breeding of the domestic pig (Sus scrofa domesticus) is a 
profitable and a rewarding enterprise f or a farmer. I t is also an ex-
celle nt laboratory anima l. 
First reports on age changes in the ovaries of the domestic pig from 
birth to 33 months appear in the publication by Ha dek and Getty (1959). 
In the present studies , it was decided t o probe the age cha nges in the 
ovary of the s ow beyond 33 months and carry them t o the 8 year age limit . 
'Ille literature relating to the ovarian tissue is mostly about the 
f ollicular development and gr owth, and development of the corpus luteum , 
and the pattern of vascularization . Endocrine prope rties and functions of 
the ovary have been studies t o a grea t extent in man and animals . 
The ova ry is a dynamic or gan . Its constituent parts such as the 
graa fian follicle , the corpus luteum and its germinal epithelium are 
changing simultaneously in a cyclic f orm induced mostly by hormones of 
the anterior pituitary. These structures are either developing or in 
stages of transformation, regr ession and involution. Bloo d vessels -
especially arte ries - are the only constituents of these organs which do 
not change much . There is , however, proliferation of arterioles and 
capillarie s which supply the growing f ollicles as well as the corpus 
lute um. Therefo r e , more a ttention is f ocused on the structura l changes 
t aki ng place in the arterie s o f the ova ry. 
Effort s have been made t o describe the morphol ogy of the whole organ 
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in a particular age gr oup along with the probable stage of t he cyc l e 
through which it was passing when sacrificed f or tissue collection. 
Many ot her peculiarities that have been observed in the tissue sample s 
a r e reported. 
It i s hoped t hat t he information derived as a result of these studies 
would be useful t o not only breeders, but also t o the histologists, c om" 
parative anat omi s ts, physiologis t s , pathologists and diagnos t i cians . 
LITERATURE REVIEW 
The Ovar y 
Development 
Gonads in the young embryos ar e exhibited during t he indifferent 
stage of development. At this stage there is no evi dence of whether they 
a r e going t o devel op into testes or ovaries . Along with t he gonads the 
undeveloped stage of the male and female duct systems is present. If 
the developing embryo i s a prospective female , one of these duct systems 
forms the uterine tubes, uterus , and vagina and the othe rs r emain rudimen-
t a r y . If the embryo is destine d t o develop into a male , the female po-
tential ducts remain rudi mentary and the othe r set of duct system, the 
transitory function of which is excr e t ory during that stage of develop-
ment , gives rise t o the duct sys t em of the t es t es . 
In dealing with t he dev~ lopment of t he r epr oductive or gans , t he in-
differ ent stage is the start ing point fo r the consider ation of the later 
stages of the deve l opment of the r eproductive organs in either sex (Pat-
ten, 1958). Gonads are closely associat ed with the nephric system and 
arise as ridge-like thickenings (gonadal ridges ) on its ventro-mesial face . 
The ridge has a mesenchymal cor e and is enveloped by mesot helium . This 
s tret ch of mesothelium is continuous with the mesothelium cove ring the 
mesonephros . The mesothelium gr ows thicker and its cells r ound out a nd 
gr ow comparatively lar ger than their neighbors. This modi fied layer of 
mesothelium, with s ome large r ounded cells , is now t e r med germinal e pi-
thelium. The l a r ge cells in or beneath the ger minal epitheliu:n a r e the 
I 
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primordial ger m cells. These primordial germ cells do not differentiate 
from the mesothelial cells . It is maintained that they ar e found in the 
yolk sac entoderm from where they migrate t o the germinal epithelium of 
the gonads t o settle down and raise their families . In case the gona d 
develops into an ovary , the primordial germ cells grow down int o the 
mesenchymal core t o differentiate into ov arian f ollicles containing ova . 
Opinions differ regarding the modes of migration of the germ cells 
t o the gonadal ridges : 
(1) Mammalian germ cells are claimed t o migrate largely by their own 
active ame.boid movements aided by histiolytic action (Mintz , 1959) . 
(2) I n amphibians , the primordia l germ cells are drawn into the 
gonadal r idge pass i vely from an extra embryonic t o an intr aembryonic posi~ 
tion . This may be due to differential growth. 
(3) In birds , at least , the vascular path is responsible for the 
transportation of primordial germ cells that first become segregated in 
the area pellucida . From here they migrate into the developing mesodermal 
blood islands of the ar ea vasculosa , and enter the peripheral c irculation 
which then carries them t o the genital ri dge area (Pasteels , 1953) . Simon 
(1957) dissected the chick embryo at the level of the 20th s omite and f ound 
t hat primordial germ cells situated at the germinal crescent reached the 
s evered ca uda l region of the embryo given that the vascul ar pa th remained 
intact . In a second experiment Simon (1957) grafted the caudal half of 
another embryo on t o the blastoderm and f ound that if the graft became 
vascularized, primordial germ cell s origina ting from the cranial region 
of the host embryo were also able t o reach the graft . 
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(4) Chemotaxis : Experimental evidence supports the view that in-
duction substances responsible f or t he movement of mamma lian pr imor dial 
germ cells in the right and left ovaries of birds may well be mediated 
by chemotactic substances . An a lte rnative explanation f or the uneven 
distribution of the primordial germ cells between t he two avian ovaries 
is that the right ovary which is destined to become nonfunctional i s 
poorly vascularized at very early stages of development and gets a smaller 
quota of germ cel l s than the left ovary. 
During migration it is believe d tha t no mul tiplication of ge rm cells 
occurs . Mintz (1957), with histochemical methods has observed tha t on 
the 8th day of gestation mouse embryos contain about 100 pr imordial germ 
cells , whereas four days l ater the numbers are about 5000 . The concensus 
of opinion , however , is that the primordial germ cells undergo a period 
of mitotic prol ifera t i on once they have r eached the genital ridges and 
those that fail t o r each their destination degenerat e . 
As already mentioned above a connection is establis hed between the 
gonads and the mesonephros. The connection remains rudimentary in the fe-
male and does not become functiona l t o transpor t germ cells as it does in 
the male . Before sex differentia tion sets in , s olid cel lular c ords called 
rete cords connect the medulla with the more cranially situa ted tubules of 
mesonephros . In the female, the rete cords do not devel op after the onset 
of sexual diffe rentiation . The r ete ovar ii remains capable of be coming 
funct i ona l for a certa in time during ovarian differentia tion , and may f orm 
a functional urogenita l connection, if sex reversa l occurs (Witschi , 1931 ; 
Foot and Witschi , 1939) . 
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Regarding the i nducing effects of the primordial germ cells on t he 
further development of the gonadal ridges various experiments have been 
c onducted with inconclus ive results . Burns (1955) however concludes 
t ha t (1) t he l ocal appearance of genital r idges is conditioned by r egi onal 
influences , (2) primordia l germ cells a l one cannot induce a genital ri dge 
and are not essential for its origin , and (3) the formation of the ridge 
i s an activi t y of the structural elements . 
Goldsmith (1935) and Bounoure (1937) observed a marked r eduction i n 
t he s i ze of t he developing gonads if the primordial ger m cel l s wer e pr e-
vented from reaching the geni t al ridges; and that primor dial germ cells 
which, as a result of grafting , aggregate i n ectopic positions ar e c apable 
of inducing l ocal t hickenings of the coel omic epithelium whi ch do not , how-
ever, differentia te t o f or m a typica l gonad (Hum.phrey , 1928) . 
Macroscopic and microscopic structure 
Ovaries in the female species, like the t e stes in the male , are the 
essentia l or gans of reproduction. The shape of the mammalian ovaries 
simulate t he t estes , although they are smal ler in size . 
The ovaries of the s ow ar e situated in the abdominal cavity on the 
l a tera l wall of the pelvic inlet . Their position depends on the number 
of pregnancies and the young ones born by the s ow. The broad ligament 
f orms the ovarian bursa a nd is attached t o the flank and the latera l pelvic 
wall . Ther e f ore , t he ovaries l ie anter i or t o the broad ligament , s ustained 
by the vessels tha t supply and drain the ovary and by the l igament of t he 
ova ry , composed of smooth muscle strands which attach it t o t he uterus . 
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This situation in the swine ovaries sometimes changes and they occupy 
cavities, analogous to those of t he male scrotum in the perineal region . 
Their shape is somewhat ovoid measuring on an aver age l" by l~" and 
they weigh about 3 grams to 1 pound depending on the functional state of 
the organ . Their surface , unlike that in the other domestic animals , is 
not smooth but presents rounded prominences which ar e the projections of 
graa fian f ollicle s and corpora lutea . There is no ovulation f ossa although 
a distinct hilus is present. 
In the newborn pig, the ovary has a trilobed macr oscopic appearance 
and sections on microscopic examination showed clefts, two in number . 
These clefts l ost their predominance at the age of 5 to 6 weeks and were 
no more discernible at 3 months o f age. Occasionally , the clefts persisted 
in the ovaries of mature hogs (Radek and Getty, 1959). 
Vessels and nerves 
The ovarian artery, a branch of the abdominal aorta , reaches the at-
tached border of the ovary passing between the l ayer s of the mesovarian . 
The large numerous veins drain the ovary. The lymph drainage is 
t owards the lumbar lymph nodes . 
The nerv~s are derived from the sympathetic system through the renal · 
and aortic plexus and accompany the vessels (Sisson and Grossman , 1958 ). 
Microscopic structure 
The microscopic structure of the ovary would depend on the plane of 
the section t o be studied and the physiological state, i . e ., phase of t he 
ovarian cycle . For descriptive purposes , the ovary is div ided into (1) 
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cortex, (2 ) zona parenchymatosa , and (3) zona vasculosa or medulla . 
Germinal epithelium covers the ovary and the cells are usually 
cuboidal in shape c onsisting of a single layer of cells . Below t his epi~ 
t helial layer is the tunica albuginea made up of c ondens ed connective 
tissue framework derived from the cortical stroma . The mesovarian is at~ 
t a ched at the hilus where the medullary substance extends t o the surface 
through t he c ortex and the tunica a lbuginea . 
In their s tudies on the age changes in t he ovary of the sow f r om 
birth t o 33 months Hadek and Gett y , (1959) observed alterations in t he 
shape of ger minal e pithelial cells in the different parts of the ovary. 
At certain areas germinal epithelial cells were tall columnar measuring 30 
microns and next t o these appeared l ow cuboidal t o flat squamous type 
measuring only 10 mic rons . 
Cortical s troma in the sow ovary is a highly reactive tissue. This 
may be attributed t o the undifferentiated potential properties of the cells 
constituting the stroma . These may be called s tromal fibroblasts and 
are c apable of differentiating into wandering macr ophages , storing dyes , 
and accunulating and s t oring lipids . They assume an epithel i oid character 
and ~erform nutritive and secretory functions in the follicles . They occur 
singl y or in clus ters in the stroma as the interstitia l cell s (of bitch 
and cat) . Al though t he evidence regarding the physio l ogical function of 
these cells is l imited, the possible elabor ation of , estrogen, progesterone 
and androgen by them is not ruled out. Since these cells are present from 
birth t o old age and exhibit numerous potentialities of differentia tion c orw 
related with the reproductive age and ovarian cyc les, they may prove t o be 
the most import ant ovarian gland cel ls when their function is c ompletely 
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understood (Mossman et~· 1964) . In the ovaries of the mar e pigment ed 
cells are f ound which decrease with age . The cortical stroma appears 
studded with primar y follicles i n differ ent progressive and regressive 
s t ages of devel opment. In the sow t hese f ollicles are quite numerous and 
number about 60 ,000 in each ovary. They vary in s hape and size and tend 
t o become l arger from the periphery inwards . 
In carnivores and ruminants these follicles are f ound in clusters 
and a re uniformly distributed below t he tunica albuginea . 
Larger Graafian f ollicles are found in t he deeper layers . In t he sow 
the primary oocytes are hard t o distinguish because of t heir delicate 
structure. The mesenchyme proliferates continuous ly f ormi ng the cortical 
stroma and the tunica albuginea which separates the germi nal epithelium 
from the c ortex. The consolida tion of the tunica albuginea , it is c l a i med, 
stops further ingrowth of germinal epithelial cells t o form f ollicles . 
There is evidence tha t new follic les may be f ormed throughout life , at 
least in s ome spec ies , e . g . the bitch (Raps , 1946) by ingr owt h of epithel i al 
cords through the tunica albuginea. 
Allen (1904), from his study of the mouse ovaries , concludes t hat 
germinal epith~lium is numerous enough or is at a maximum during the estrus 
period when the genital tract and the ovaries are hyperemic . Blood s upply 
t o the ovaries is at a minimum level when the ovaries are almost anemic 
during the dies trus stage and consequently mitosis in the germina l epi-
t helium is r etarded and a t its lowest ebb . Therefore ovogenesis 
is a postpubertal phenomenon by means o f which young ova are added 
t o t he cortex of t he adul t ovary at each normal estrus period. About 
.... l:.••· . , 
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400 to 500 ova differentia te from the germinal epithelium at each normal 
estrus and one percent of them survive from postpubertal ovogenesis . The 
low percentage of survival, resulting from postpubertal ovogenesis necessi-
tates the recognition of the extensive degeneration of ova in the primary 
follicles. 
The establishment of ovogenes is during sexual maturity makes this 
process more analogous t o spermatogenesis . In the human ovaries the corti-
cal stroma is composed of spindle shaped cells and intercellular substance . 
The cell bundles and fibers run in various directions and appear "swirly" 
with heavily unrelated cells. The tunica albuginea benea th the germinal 
epithelium differs from the stroma in that its fiber constituents are ar-
ranged more or less parallel with the surface , and the amount of amorphous 
intercellular substance is greater (Ham, 1965). 
The medulla , in contras t t o the cortex, is more l oosely arranged and 
c ontains more elastic tis s ue and smooth mus cle cells, extensive convolu-
tions of blood vessels, especially veins, which are l a rge and distended 
appear deceptively h emorrhagic . Vascular supply is extended t o the cor-
tex from the medulla . 
ln the gonads of cattle, Bascom (1923) describes interstitial cells 
in the ovary homologous t o the interstitial cells of the testes . During 
embryonic life , when medullary cords or cords of Pfulger are present , the 
position of the interstitia l cells be tween the cords seem as good a cri-
terion fo r the ovary as for the testes . The ir staining properties and 
their morphology resemble those of tes t es . 
At 6 t o 8 weeks after birth, cells in short strands or in gr oups of 
l 
......... 
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4 or 5 that strikingly resembled the interstitial cells of bulltestes 
appeared in the connective tissue network of the thickened theca interna 
cells with Mallory preparation . These cells, according t o Bascom (1923), 
should be called interstitial cells . 
Development o f the graafian follicles 
Of the t otal number of follicles in the ovaries a few percent of them 
mature to ovulate after puberty, as already stated in previous pages. A 
primary follicle consists of a large oogonium enveloped by a single layer 
of cells (Ham , 1965). The size of the primary f ollicle Ln the human ovaries 
is 40 t o 50 microns . Degeneration is the ultimate fate of most of these 
follicles as they are or after their spurious development . Follicles ex-
hibiting such changes are termed atretic follicles . 
The nucleus of the oogonium is l arge with prominent chromatin granules 
and a pale interior with the exception of well stained nucleolus . In 
further gr owth of the primary follicle the follicular stimulating hormone 
(F . S. H. ) triggers off proliferation of follicular epithelial cells t o be 
known as cells of the membrana granulosa . At first these cells are 
cuboidal then columnar and ultima tely become stratified after division . 
The primary oocyte contained by the granulosa cells increases in size . When 
the size of the follicle has doubled , a thick membrane - the zona pellucida -
developes a round the oocyte. This membrane is rich in glycopr ot eins and 
opinions vary as t o its formation . Some investigators think tha t it is 
formed by the oocyte itself and others think that it could also be f ormed 
by the follicular ce lls (Ba iley , 1964). In a tresia of the follicle the 
zona pellucida persists l onger than the ovum. 
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The cytoplasm of the oocyte contains yolk granules and appears pale. 
In vertebrates, there is evidence that the liver synthesizes the yolk 
protein which is brought to the egg via the c irculatory system (Porter and 
Bonneville, 1964) and , without detectable change, is incorpor a ted i n t o the 
egg cell . There i s no i ndicati on that t he f ollicular cells enc losing the 
ovum nourish it, although opinions differ. The zona pellucida has been 
obser ved t o be penetrated by the micr ovil li of the egg. These mocro-
villi , on the other hand, a re in contact with the projecting membranes of 
the f ollicula r cells and desmosome-like structures have been observed. 
The plasma membranes of the egg and the follicular cells are not disrupted, 
but are intact . Bailey (1964) in his text states that the corona radiata 
cells supply nutritive substances to the ovum. As seen with the phase 
microscope the processes of the corona radiata cells extend through the 
zona pellucida and are in contact with the plasma membrane of the oocyte 
and vice versa . A narrow perivitelline cleft between the zona pellucida 
and the oocyt e has been observed. 
After the continued growth of the follicular cells covering the ovum , 
fluid accumula t es in the f orm of small pools . These islands of small pools 
f use until the follicle is filled with the follicul a r fluid surrounding 
the ovum. The ovum is anchor ed t o the small germ hill of cells known as 
t he cumulus oophorus . The follicle at this stage is the vesicular f o l -
licle . The stroma , surrounding this follicle , differentiates into the 
theca interna , the vascula r layer; and the theca externa , the outer fibrou s 
layer . The interna i s interwoven with a rich network c ontaining fat gran-
ules (referre d t o as interstitial) seen among the theca interna cells . 
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Between the theca interna and membranogranulosa is interposed a glassy 
basement membrane. 
Blood supply and lymphatic drainage : In the sows ovary Anderson 
(1926) observed a double wreath of capillaries after the differentiation 
of the theca interna which has a single laye r of capil laries on its inner 
surface. This double wreath of capillaries const itutes the follicular 
blood supply. The blood vessels do not enter the granulosa of the unrup-
t ured f ollicle . 
The l ymphat ics are slow in the ir growth t owards the i nterna . A c oarse 
mesh of lymphatic capillaries a lso lines the interna . 
Many miniature vessels approach the mature f oll i cle through the stroma 
of the ovary. On approaching the follicle, the vessels bra nch t o supply 
twigs t o the neighbor ing growing fol licles and corpora lutea . Branches 
from these vessels enter the theca externa and spread through it. The 
arteriols are seen t o branch out uniformly through the externa , r arely 
anastomosing. The vessels f orm an anastomos ing network . When these ves-
sels reach the inner s urface of the externa , they form a single laye r as 
already described. 
When a f oilicle attains its full size , on maturing , it ruptures due 
t o the influe nce of leutiniz i ng hormone (L.H. ) secreted by the hypophysis 
ce rebri . The oocyte is r eleased and ovula tion accomplished. 
During the stages of devel opment, preceding ovula tion , Porte r and 
Bonneville (1964) obser ved the theca interna cel ls t o contain lipid drop-
lets and that their mitochondria s imula t ed those of the i nterstitial 
tissue of the a drena l cortex. Histochemical studies have confirmed the 
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presence of steroids and, therefore, the theca cells probably elaborate 
estrogens at this phase of the ovarian cycle. Barker (1951), in his 
studies of lipids in sow ovaries , had arrived at a similar c onclusion. 
The lipid droplets in the theca cells are present prior t o ovulation and 
in the theca lutein cells 15 days after ovulation. 
Development of the c orpus luteum 
The average period of estrus in the s ow is about 3 days. Ovulation 
occurs during the 2nd day of estrus or 30 to 48 hours after the onset of 
hea t. The average size of a graafian follicle in the sow ranges from 3.5 
to 5 mm or larger ones may measure 6 t o 7 mm in diameter . They rea ch about 
7 t o 10 mm in size 2 t o 3 days before the onset of estrus . This growth 
is influenced by the follicular stimulating hormone elabor ated by the pars 
distalis of the hypophysis cerebri. The theca interna proliferates rew 
ceiv ing a rich vascular supply. The cumulus oophorus breaks its attach~ 
ment from the wall of the f ollicle and frees the ovum . The first step in 
maturation div ision is accomplished by the ovum with the f ormation of the 
first polar body which is extruded. When rupture of the follicle t akes 
place a second polar spindle is f ormed but the formation of the second 
polar body is delayed until the penetration of the ovum by a male germ 
pronuclei takes place. If fertilizati on does not occur, the second polar 
body is not formed . 
Rupture of the f ollicle between 30 and 48 hours from the beginning 
of estrus has been reported (Corner, 1919b). Excessive accumulation of 
f ollicular fluid bulge s the mature follicle on the surface of the sow 
ovary pushing the layer of the tunica albuginea above it. This part, 
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covering the follicle , is almost blanched, being either removed away from 
the blood supply or deprived of it and it becomes weak and r uptures . 
The follic ular fluid carries the ovum or ova surrounded by the cells or 
c or ona r adiata into t he fimbria of the uter ine tube . 
The fate of the ruptured follicle, as it transforms i nto a c orpus 
luteum, i s well documented. 
The histor y of the corpus luteum dates back prior t o the enunciation 
of the cell t heory by Schle iden and Schwan as r eferred to by Corner (1919b) . 
I n his monogr aph "De Ovi Mammalium Genesi" , Von Baer, as quoted by 
Bischoff (1878 ) stated tha t the cor pus luteum was derived from the theca 
interna cells . Bi schoff (1878 ) opposed t his view in favor of the membrana 
granulosa as the site of ori gin . Both were partially correct. During 
t hose days t he first nuclear stain was not discovered. Histology was 
studied by pincettes and needles rather than by section. It was upon the 
developments of histological technics tha t the findings of Waldeyer (1870) 
and His (1919) approached the descriptions of recent years. Sobot a (1895) , 
in his studies of the corpora lutea in 200 mice, is of the opinion tha t the 
granulosa cells do not undergo any prol i ferative cell division but hyper-
trophy t o become t he lutein cells . Meanwhile , the cells of t he theca in" 
terna divide and i ts spindle cells invade the lutein t issue and differen~ 
t iat e into the connective t issue elements of the corpus luteum . Blood 
capillaries grow in from the theca interna and pr ovide the corpus luteum 
with a rich circulation characteristic of an endocr ine gland. Van der 
Stricht (1 901 ) believed tha t the theca cells remain a t the periphery of 
t he corpus luteum or ent ered a short di stance into it . After a few days , 
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when the granulosa cel ls accumulate fatty droplets, the two types of cells 
resembled each other and could no l onger be distinguished. 
Stratz ;. (1898) agreed with Sobota (1895 ) except for a minor difference 
about the fate of the theca interna . Stra tz considers the cells of the 
theca interna of the mature f ollicle as a zone of blood vessels in which 
the theca cells are either constituents of the vascular walls or of the 
adventitia . 
Zwicky (1844), a student of Henle, made another important contribu~ 
tion concerning the corpus luteum of the s ow. Henle , as referred t o by CorM 
ner (1919b) believed tha t the hemorrhage occurring in the ruptured follicle 
wi th the coagul ated blood f ormed a scar tissue and this transforma tion of 
the follicle represented the corpus luteum. Zwicky (1844) was acute enough 
in his observation t o c orrect the error of his teacher. He sided with t he 
opinion of Von Baer (182 7) and Bischoff (1878) in f avor of the granulosa 
origin of the corpus luteum but he was, also probably , including the theca 
interna as part of the granulosa. 
In their account on the human corpus lutetml, Timofeiev (1913) and 
Wallart (1 914) stated tha t the t heca cells remain in groups in the periphery 
of ~he c orpus luteum and atrophy l a ter. They do not differentiate into the 
spindle cell s of the connective tissue. They described the lipoid bodies 
in the gr anulosa lutein cells a f ew days after the formation of the corpus 
luteum and were also described by Corner (1919b ) in the ovaries of the s ow. 
After the completion of ovula tion the size of the ruptured follicle is re~ 
duced from 8 .5 t o 10 mm , t o 4 t o 6 mm , due t o l oss of follicular fluid and 
c ontraction of the smooth muscle fibers a r ound it. All of the contents of 
the follicle are r e t ained , except the oocyte and cells of the cumulus 
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oophorus which were expelled a t the time of rupture . The gra nulosa cells 
hypertrophy a nd their cytoplasm becomes laden with lipoid-like fats . They 
become lutein cells. No cell proliferation with mitosis takes place in 
the granulos a lutein cells . On the other hand , lipid laden cells of the 
t heca interna proliferate by mitosis and pass into the developing corpus 
luteum to become l odged between the gr anulosa lutein cells . Blood capil-
laries grow in from the theca interna t o ramify between the theca and 
granulosa lutea l cells giving the newly formed structure a characteristic 
resemblance t o an endocrine gland. Corner (1921) does not regard these 
thecal cells a s forming a conne ctive tissue reticulum or fibroblasts with 
spindle shape present in the corpus luteum. At about the end of a week's 
gr owth the corpus luteum attains a size of 8 to 9 mm . in diameter. This 
gr owth is further enhanced by the f ollowing pregna ncy by a few more milli~ 
meters . At this stage the corpor a lutea proj e ct from the surface of the 
ovar y . In comparison the rema inde r of the ovarian tissue is dwa rfed. 
The consistency of the corpora lutea at this stage is solid and a few in 
the ovary may form cysts. Unlike the cow and the human ovaries , the cut 
surface of the corpus luteum of the sow appe ars pink and velvety without 
trace of yellow pigments cha r a cteristic of the bovine ovary . 
The hypertrophied granulosa cells reach a size of 30 or 40 micr ons 
and con t ain a considerable amount of lipo id or a mixture of lipoids and pro-
teins . These oily substances r ound up when s ubje cted t o the action of 
water . On sta ined sections va cuoles previously occupied by lipoids are 
seen in the cytopla sm. lhey are dissolved in xyle ne and alcohol or ether 
in the process o f staining , etc . The theca cells in the corpus luteum 
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are also seen as they invade the developing follicle and enter along the 
collapsed folds of the follicles and also with the blood capillaries . 
These theca cells are quite distinct in the 8 to 10 day old corpus luteum. 
They are smaller than the gr anulosa lutein cells measuring 10 t o 25 
microns . They have a deeply staining cytoplasm and foamy appea r ance due 
t o vascuoles and the presence of fat globules . Their cell outlines are 
square or irregular and they occupy t he interstices between the granulosa 
lutein cells . The ramification of capi l laries in the c orpus lut eum is 
supported by t he r eticular f r amework . Every cell of t he corpus luteum 
acquires a surface relationship with the blood capillary and their secre-
tions a r e easily transferred into t he general circulation . It is not pos-
sible t o distinguish the corpus luteum of pregnancy from that of non-
fertil ized ovul ation . If pregnancy does not occur, the corpus luteum de-
generates r apidly on about the 14th or 15th day. The changes are so r apid 
they defy an exact analysis of the events of r egression . The size is a l-
most reduced f r om 10 t o 6 mm . within 2 or 3 days . The c olor changes from 
pink t o wh i t e along with the texture which becomes more firm and solid . 
Causes attributed to the regression of the corpus luteum are the de-
velopment of a new follic l e or functional endometrium (Anderson et a L, 
1961) of the uterus . Recent views are that the endometrium is necessary 
for the r egression of the corpus luteum and that t he uterus (not the pitu-
itary or the gonad as is the traditional belief) determines the ovarian 
cycle . Hys t orectomy prol ongs the life of the corpus luteum. 
Corner (1921) observed the following features of change in the re-
gressing corpus luteum: 
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1 . In the early stages of retrogress ion , the granulosa lutein cells 
are seen in transitional forms from a fair state of preservation to almost 
complete degeneration. 
2 . Thick collagenous fibers f orm the thick reticulum of the corpus 
luteum with advancing retrogression. The fibrous tissue is synthesized 
probably by the endothelial cells o f the capillaries which differentiate . 
3 . The theca lutein cells survive the blow of degeneration and ap-
pear s omewhat like foam cells . They are seen enmeshed in scar tissue 
acquiring dense stores of pigmented fat. 
In the succeeding cycle of ovulation the size of the corpus luteum 
is reduced t o about 6 mm and by the second ovulation 3 to 2 1IU11. Kupfer 
(1920) found that they could be traced through a second interestral 
period but finally became so obscure that they cannot be distinguished 
from atretic follicles. Corner (1919) mentioned in his paper that the 
corpora lutea of pregnant and nonpregnant sows were very similar in micro-
scopic appearance and did not differ at all in their mode of retrogression . 
Blood and lymphatic vessels 
After the rupture of the f ollicle and its subsequent collapse, capil-
laries from the theca interna grow in t owards the granulosa and the ar-
teries and veins of the theca externa also send small branches through the 
interna . According to the studies of Anderson (1926) growth is rapid op-
posite the small new arteries coming from the externa so that long tongues 
of granulosa tissue are formed with a strand of interna tissue down the 
center of each. The position of the arteri oles, venules and ly.npha tics is 
in the center of the tongue . On reaching the end the arteriole branches, 
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returns along the margin very much diminished in size, and ends near the 
base. 
As the granulosa proliferates the capillaries f orm a network instead 
of single loops. The l ongues grow in and meet in the center enabling the 
capillaries to fuse also . The corpus luteum enlarges and proportionally 
venules and arterioles bear thinner walls. 
Lymphatics pursue the arteries in growth from the externa along the 
strip of recently grown tissue of the theca interna. Anastomosing lymph~ 
atic vessels from the externa U?ite and give off a single branch accompany" 
ing the arteriole entering the lutein substance. After running a distance 
of two or three valves it branches into a network of single, layere d capil~ 
laries which spread among the cells of the interna. 1he granulosa is 
invaded after a period of 4 days. 
In the regressing corpus luteum the lymphatic system is the first t o 
disappear, f o llowed by the capillaries. The arterioles, the last of the 
vessels left, collapse by the time the next f ollicles mature (Anderson, 
192 6). 
Age changes 
·Yamauchi (1963) in his studies of 3 aged cows (28, 21, and 17 years) 
ovaries observed no f ollicula r growth and did not find primordial f olli-
cles. In t he ovary of the 17 yea r o ld cow progr essive degeneration of 
oocytes appeared a l ong with the a tretic f ollicle. He postulates tha t 
oocytes disappeared from the ovaries at this age . In the other two cases 
ovaria n cysts were fo und but the jelly-like contents of the cyst were not 
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ana lyzed f or hormonal activity . Folliculoid s truct ur es with granulosa 
and cystadeno~a were f ound. Gr anulosa ce ll tumors cont a ine d collo id 
bodies of var i ous sizes composed of po lysaccharide s con t a ining l i poidal 
substance . A f olliculoid cont a ining t rue call - Exne r bodies was a lso 
f ound . 
In the mous e the parenchyma involutes with age causing the dysfunc-
t i on or mal f unction of f ollicula r maturation , ovulation and leutinization . 
Atretic degene r a tion r esulting in an increa s e o f inter s t itial elements re-
sembles or is comparable t o the s troma l hyperplas ia of t he huma n ova r ies . 
Functionally this phase involves unba l a nce d estrogen secretion with 
corni ficati on of the vaginal epithel ium in mice and rats . Bourne (1961) 
r eferring t o Bl och , s t a tes tha t this stage can be compa r ed t o the human 
endometr ial hyperpla s i a during climact eric and menopausa l ages . Prolife r a-
t i on o f ge rmina l epit hel ium a nd the development of r ete tubules can also 
be favor ably compar ed in aged mice and women . These feat ures seem t o be 
a passing pha se . These pr oliferations may be influenced by the pituitary 
hormones while the mass of nor mal receptor t issue declines (Bour ne , 1961) . 
In t he ir studie s o f a ge changes i n the ovaries of the p i g Hadek and 
Getty (1959) observe d tha t the germina l ep i the lia l cel l s appeared i n ever y 
ovar y of the pig from birth t o 33 months of a ge . Primar y f ollic l e s oc-
cupied the entire cortica l a r ea and a l a r ge part of the me dull a l eaving 
little space f or the cor t ica l stroma . The proliferation o f primary f o l -
licle s increased t o 4 weeks of age de creasing t herea fter and becoming 
sta tic a t t he age of 6 months . The f irs t appear ance o f vesicular fol -
licles wa s not i c ed a t 5 t o 6 weeks o f age . 
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The tunica albuginea became gr a udally distinct at 3 months. 
In his studies of the dog ovary from the 2-day postnatal stage t o 
the age of six months, Raps (1946) concluded tha t true primary f ollicles 
c ould be recognized a t about 15 days although primordial oocytes with an 
epithelial covering were observed by him in the 4-day old ovar y . 
Further proliferation of the primary follicle became a pparent at 15 
weeks and at six months of age antrium f ormation in the follicle was ob-
served. Genninal epithel ial activity was cyclical. Tunica albuginea ap-
pea r ed in early life and the tissue composing of this layer was contributed 
t o by the me dullary stroma . 
The germinal epithe lium does contribute t owa rds the f ormation of pri-
mary follicles . Even at sexual maturity cords of cells protruded through 
the spa ces in the albuginea. Small nests of ova were seen perpendicular 
t o the surfa ce epithelium and continuous with the cell cords . 
Mody (1963) has reported on the structure of the ovarian tissue with 
advanced age in IF mice. Pigment conta ining cells were f ound in adult and 
old ovaries of all groups, gener ally increasing with age . Furthe r, he has 
observed two structures termed "anovular buds" and "dark staining epi-
the lia l cells". These structures have been regarded as separate entities 
a rising from inva ginat i ons of proliferating genninal epithelium, especially 
in old ovaries . 
When spontaneous pseudopregnancy is prevented by removal of the ol-
factory lobes , the ovaries become precocious ly senile. The a trophic a nd 
somewhat shrunken ovaries have a l oose folded germinal epithel ium and con-
t ain many atr etic follicles . Intact corpora lutea a re also lacking. 
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MATERIALS AND METilODS 
The ovarian tissue samples were obtained from s ows br e d at the swine 
nutrition farm, I owa State University , through the Department of Anima l 
Sciences. 
The breeding , age , and dietar y records of these sows have been kept 
we ll documente d in the Department of Ve t erinary Anatomy . 
The anima ls were in norma l health as observed by the usual standa rds 
of antemortem examination and supplemented by breeding r ecords . Weights 
of animals we r e r ecorded befor e killing. The animals we r e killed by elec-
trocution . A heavy rubbe r cover e d cable was a ttached t o two electrodes . 
One e l ectrode was attached to the uppe r lip and the othe r inserted in the 
anus t o be attached t o the a nal mucosa . Shocks from 110 volt al ternating 
current we r e applie d f or about one minute . 
The animals wer e exsanguinated immedia t ely after death by exposing and 
cutting the axille r y art e r y a nd vein . As s oon as the bleeding cease d, the 
animals we r e eviscer ated a nd the ovaries, both right and left, we re col -
l ect e d a nd weighed . 
The ova ries were the n fixed in 10 pe r cent buffered forrnal ine s olution . 
Forty-three s pecimens we r e utilize d f or the s tudy . Age and breed of the 
sows are presented in Table 1 . 
Blocks of ovarian tis s ue wer e ma de by embedding them in par aff in ac-
cording t o the us ual procedures . Secti ons of 6 mic rons in thickness were 
prepar e d . In the birth to 4 year age gr oup four sections f r om each block 
we r e stained with the fol l owing stains : 
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Table L Age and breed of sows 
Pig no . Breed Age Total 
3 Yorkshire 1 day 1 
2 Yor kshire 1 day 1 
1243 Yorkshire 1 week 1 
1260 Yorkshire 1 week 1 
1322 York. and Ch. White 2 weeks 1 
1329 . York.and Ch.White 2 weeks 1 
1652 Duroc 1 mo 1 week 1 
1244 Yorkshire 1 mo 3 weeks 1 
3083 Pol. China 1 mo 3 weeks 1 
1651- S Duroc 2 mos 2 weeks 1 
1680 Duroc 2 mos 2 weeks 1 
Y650 Yorkshire 3 months 1 
W708 Ch . White 3 months 1 
2250-S PC-York .... L. R. 4 months 1 
1292 Yorkshire 6 months 1 
9310....S PC-York-L.R . 6 months 1 
3430-S York-L.R. 1 yr 2 months 1 
5930-S Yor k-L.R. 1 yr 2 months 1 
2021-S York-L.R . 1 yr 5 months 1 
6333 Yor k-L.R. 1 yr 7 months 1 
6154 Yor k ... L.R. 2 yrs 1 
6153 York-L.R. 2 yrs 1 month 1 
2156 Po l.China 2 yrs 6 months 1 
ISU-951 La ndrace 2 yrs 7 months 1 
1040 Ch . Whit e 2 yrs 10 months 1 
1361 Yor k-L.R. 3 yrs 1 month 1 
IS lJ-.3 1 Landra ce 3 yrs 7 months 1 
48 78 Landrace 3 yrs 6 months 1 
4919 Ch.White 4 yrs 1 
IS1J..4966 Landrace 4 yrs 1 
BB-2 Farmer's Hybrid 4 yrs 6 months 1 
BB-3 Fa r mer's Hybrid 4 yrs 6 months 1 
5898 Yorkshire 4 yrs 11 months 1 
6015 Yorkshire 4 yrs 11 months 1 
BB-5 Fa rmer's Hybrid 5 yrs 6 months 1 
5895 Landra ce 6 yrs 1 
6043 Landrace 6 yrs 1 
5815 Landrace 6 yrs 3 months 1 
312 York-L. R. 6 yrs 9 months 1 
13 Chester Wh i te 7 yrs 9 months 1 
1 Cheste r White 7 yrs 9 months 1 
LJF-1 Yor kshi r e 8 yr s 1 
1175 La ndr a ce 8 yrs 3 months 1 
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Table lb . Table of pig r ecords 
Pig Ave r age weight Weight of body 
no . Breed Age of ovary in i n kilograms 
grams 
3 Yorkshire 1 day 0 . 02 1 
1243 Yorkshire 1 week 0 . 04 2 
1260 Yorkshire 1 week 0 . 02 2 
1263 Yorkshire 1 week 0 . 03 2 
1320F York and Ch .White 2 weeks 0 . 03 4 
1322 York and Ch .White 2 weeks 0 . 04 3 
1329 York and Ch .White 2 weeks 0 . 07 4 
1652 Du r oe 1 mo . 1 week 0 . 03 6 
480 Yorkshire 1 mo . 2 weeks 0 . 06 14 
518 Yorkshire 1 mo . 2 weeks 0 . 04 12 
52 7 Yorkshire 1 mo . 2 weeks 0 . 09 12 
1244 Yorkshire 1 mo . 3 weeks 0 . 08 10 
3083 Pol. China 1 mo . 3 weeks 0 . 06 12 
3105 Pol . China 1 mo . 3 weeks 0 . 05 12 
68 Chester White 2 mos. 0 . 11 20 
69 Chester White 2 mos. 0 . 06 12 
92 Chester White 2 mos . 0 . 11 18 
62 7 PC-York , L. R. 2 mos . 0 . 08 14 
592 PC"4Yor\.< , L. R. 2 mos. 0 . 05 16 
S- 1171 Yorkshire 2 mos . 1 week 0 . 09 22 
S- 1178 Yorkshire 2 mos . l week 0 . 09 19 
S- 1188 Yor kshire 2 mos . 1 week 0.11 14 
1651- S Dur ee 2 mos . 2 weeks 0 . 16 20 
1682 Po l . Ch . Landrace 2 mos . 2weeks 0 . 85 14 
1234-S Duroc 2 mos . 3 weeks 0 . 60 20 
123 7- S Du r oe 2 mos. 3 weeks 0 . 76 23 
Y650 Yorkshire 3 mos . 
W708 Chester White 3 mos . 0.12 24 
W716 Ches t e r White 3 mos . o. 52 24 
9753 - S PC- York., L. R. 4 mos . 1 week 1. 78 61 
2250- S PC- York., L. R. 4 mos . 1 week 2 . 21 57 
9713 - S PC- York.' L. R. 4 mos . 1 week 2 . 08 52 
1292 PC-York., L. R. 6 mos . 3 . 24 92 
6022-S PC-Yor k., L. R. 8 mos . 3 .30 111 
634- S PC., L.R. 8 mos . 1 week 2 . 52 121 
5093- S York., L. R. 9 mos . 2 . 00 116 
9442 York., L. R. 1 yr . 14. 20 156 
7973 York . , L. R. 1 yr . 7 . 46 163 
5930 Yor k . , L. R. 1 yr . 2 mos . 10 . 75 186 
3430-S York., L. R. 1 yr . 2 mos . 10 . 06 174 
2944-S York., L. R. 1 yr . 3 mos . 10 . 82 204 
2360....S York . , L. R. 1 yr. 4 mos . 11.06 177 
2021-S York . , L. R. 1 yr . 5 mo s. 39 . 66 202 
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Table lb . (Continued) 
Pig Average weight Weight of body 
no . Breed Age of ovary in in kilograms 
grams 
3521 Yorkshire 1 yr . 8 mos . 8 . 68 156 
3204 Yor kshire 1 yr . 9 mos . 10.53 193 
6154 York , L. R. 2 yrs . 12 . 84 167 
6l:S3 York.,L.R. 2 yr . 1 mo . 8 . 95 168 
2442 York., L. R. 2 yr . 2 mos . ll.83 220 
2443 York., L.R. 2 yr . 2 mos . 8 . 14 195 
591l York., L.R. 2 yr. 3 mos . 7.74 195 
5913 York., L. R. 2 yr . 3 mos . 9.53 200 
5931 Yor k., L. R. 2 yr . 3 mos . 15. 85 190 
5933 York., L.R. 2 yr . 3 mos . 11.10 195 
6020 York., L. R. 2 yr. 3 mos . 9 . 81 193 
6024 York., L.R. 2 yr . 3 mos . 13 .30 188 
5910 York., L.R. 2 yr . 4 mos . 8 . 96 190 
ISU ... 951 Landrace 2 yr . 6 mos . 8 . 02 23 6 
632 Landra ce 2 yr . 7 mos . 10.76 161 
3202 York., L. R. 2 yr . 7 mos . 10.60 175 
3195 York., L.R. 2 yr . 9 mos . 11.34 209 
3196 Yor k., L.R. 2 yr . 9 mos . 13 . 68 188 
1362 Yor k., L.R. 2 yr . 11 mos . 14.10 186 
1040 Ch. White 3 yr . 11.25 209 
5335 Ch. White 3 yr . 5 mos . 9 . 70 197 
ISU- 31 Landr ace 3 yr. 6 mos. 12 . 54 218 
4876 Landrace 3 yr . 6 mos . 10. 64 240 
48 78 Landrace 3 yr . 6 mos. 9.14 234 
5132 La ndrace 3 yr . 10 mos . 9 . 50 170 
4919 Ch . White 4 yrs . 12 . 80 218 
IS~966 Landrace 4 yrs . 6 . 38 177 
6308 Landra ce 4 yrs. 15. 52 254 
4915 Ch.White 4 yrs . 1 mo . 48 . 25 190 
BBl Farmer's Hybrid 4 yrs . 6 mos . 13 . 88 318 
BB2 Farmer's Hybrid 4 yrs. 6 mos . 8 . 00 3 2 7 
BB3 Farme r' s Hybrid 4 yrs. 6 mos. 23 . 96 3 27 
392 Landrace 4 yr s . 7 mos. 8 .12 21l 
BBS Fa rmer/s Hybrid 5 yrs . 6 mos. 14. 00 356 
6043 Landrace 6 yrs. 9.74 220 
4583 York., L. R. 6 yrs . 10.54 240 
5815 Landrace 6 yrs. 3 mos . 14.64 204 
221 Landra ce 6 yrs . 5 mos. 34.22 268 
312 York.,L.R. 6 yrs . 9 mos. 14.45 228 
13 Ch.White 7 yrs. 9 mos . 13 . 65 174 
Ch . White 7 yrs . 9 mos . 11.41 201 
LJFl Yor kshire 8 yrs . 9 . 01 204 
54- 1175 Landrace 8 y r s . 12 . 88 181 
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1. Hematoxylin and Eosin 
2 . Gomori' s silver impregnation method for reticular fibers . 
3 . Grossman's modification of Mallory's triple s t ain (details given 
below) . 
4 . Dr. Gett y's liver t echnique us i ng the combinati on of Weigert ' s , 
Heidenhain ' s and Van Giesen's stains which gave excellent results 
for the study of elastoid tissue and blood vesewls . 
Above the age of 4 years and six months , Von Kossa's stain for calcium 
salts was used in older animals t o study the deposition of calcium in the 
ovarian tissue . Staining procedures for Hematoxylin- Eosin or Gomori's 
silver impregnation technique and Von Kossa's s t ain were i n accordance with 
the Manual of Histologic and Special Staining Techniques , published by the 
U. S . Armed Forces Institute of Pathology (1960) . The details of s t ain 
preparation and staining procedures of Dr . Getty's Liver Technique and 
Grossman ' s modification of Mallory ' s Triple are as follows : 
Dr. Getty used the following three variations of this t echnique on 
liver . 
1 0 Weigert ' s , Harris' Hemat oxyl in, and Van Giesen ' s . 
2 . Weigert ' s , and Van Giesen's . 
3 . Heidenhain ' s , and Van Giesen•s . 
Weigert 's (modified) Elastic Tissue Stain : 
Crystal violet ----------------- --- 2 grams 
Dextrin ------- ------------------0 . 5 grams 
Resorcinol ------------------------4 grams 
Dis tilled water ------ --------- --200 cc . 
27 
Bring t o boil i n enamel dish . Add 25 cc of 293 aqueous solution of 
Ferric Chloride. l Stir and boil 2 - 5 min. Coo l and filter . Discard 
filtrate and dry precipitate . Return filter pape r and ppt. t o dish . Add 
200 cc of 953 alcoho l and heat . Stir cons t antly. Remove filter paper when 
ppt. is disso lved. Cool . Filt er and add 953 al cohol t o make 200 cc. Add 
8 cc of 43 HCL. 
Mordanting solution ~--------------------------------53 Iron Al um 
Heidenhain s t aining so lution : 
Water --------------------------- 80 cc. 
Hematoxylin --------------------- 1 gram 
Glycerin -----------------------~ 10 cc. 
Alcohol ----------------------~-~ 10 cc. 
The most c onvenient method f or doing this is t o pre pare a 10 pe rcent 
s olution o f hematoxylin in alcoho l a nd then dilute this with the gl ycerin 
in water im~ediately before use . This sta in is very slow if used co ld , so 
t hat it is customary t o hea t both the mordanting and sta ining s olutions t o 
about 50 degrees centigra de before use . 
Differentiating s olution: 
Alcohol -------~------------------ 65 cc. 
Water ------~---------------------- 35 cc . 
Picric acid ------------------- --M--0 . 5 gram 
·Van Giesen's picric acid fuch~in sta in : 
Acid fuchs in 0 . 13 aqueous s olut i on ------------------ 5 cc . 
(Acid fuchsin 0 . 5 gram, distilled water 100 cc . ) 
Picric acid , satura ted a queous solution about -------100 cc. 
The foll owing Heidenhain's iron hematoxyl i n may be used instead of the 
above Rega ud's Heidenha in but s lides must be left l onger t ime in Sol . 1 . 
Ferric alum ~ aver age time 1 hour - 3 hours . (Ca n be l e ft overnight . ) 
Af ter slides are r emoved fr om f erric a lum they should be wa s hed t hor oughly 
____________________ .._ ................ --
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in water (10 min t o 1 hr . ). Excess Fe- Alum injures Sol . 2 and turns hema-
toxylin black . Stain in Heidenhain hematoxylin 1 hr ., 12 hrs . , or over-
night . Differentiate in another solution of Fe- Alum 10 to 30 seconds . 
To determine the t ime inspect the slide . A dull grayish hue is correct . 
Quick method - Destain in saturated solution of picric acid. Wash in 
running wa t er 1 hour . 
Heidenhains iron hematoxylin: 
Sol . I. Ferric alum ---------------- - 2 . 5 gm.(Ammonium ferric 
Distilled water ----- - - ------100 cc . sulfate ) 
Sol . II. Hematoxylin ------------- ----0.5 gm . 
Alcohol 953 ----------------- 10 cc . 
Distilled water ---- - - - - ----- 90 cc . 
Staining procedur e : 
1. Xylol -------------------------- ---- ---------------- - ---
2 . Absolute alcohol ---------------------------------------
3 • Alcohol 953 
4. Alcohol 703 
5 . Running tap water --------------------------------------
6 . Distilled water ----- ------- -------------------------- --
2 minutes 
2 minutes 
2 minutes 
2 minutes 
2 minutes 
5 minutes 
' 7. We igerts (modified) elastic tissue stain ---------------45-60 minutes 
8 . Wash quickly in 3 changes of 953 alcohol ---------------
9 . Running t ap water -------------------------~----------- 2 minutes 
10. Distilled water ---------------- - - - --------------------- 5 minutes 
11 . Transfer the slides to the mordanting solution 
( 53 Ammonium ferric sulfate) for ----------------------- 30 minutes 
at 50 degrees centigrade or overnight at r oom temper a ture . 
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12 . Rinse each slide in dis tilled water t o avoid carry-
ing over too much of the mordant into the staining 
s olution . 
13 . Transfer the slides to the Heidenhain staining 
s olution for ----------------------------------------30 minutes 
at 50 degrees centigrade or overnight at room temp . 
14 . Transfer the slides to distilled water and wash 
until no more stain comes away. 
15. Dip each slide up and down i n the differentiating 
s o lution until it appears to be partly differentiated 
and transfer to tap water until no more color comes 
away. (A dull grayish hue is correct . ) You may 
examine the slide under the scope. If further dif-
ferentiation, will continue to repeat the process . 
16 . Transfer all the slides t o tap water until they 
have turned blue. If the tap water becomes yellow 
from traces of picric acid, it should be changed 
or differentiation will continue . I f tap water 
won ' t blue slides, a pinch of sodium bica rbonate 
should be added t o a c opl in j a r containing the tap 
water . 
17 . Van Giesen ' s ------------------------------------15 t o 30 minutes 
18 . Alcoho l 953 (Wash quickly) ---~------------------
19 . Absolute alcohol - 2 changes. 
20 . Xylol - 2 changes. 
21. Mount cover slip . 
Gros sman's modification of Ma llory's Triple Sta in : 
A. Method of fixation: 
Fix tissue specimens in neutral formalin, mercury formal, Helly's, or 
Zenker ' s fixative for a period of 48 hours t o one week . Tissues in Helly's 
should be kept refrigerated to inhibit reduction of chromium by formalde-
hyde . This fixation is essential if correct action of or agne G is to be 
obtained, i . e . , erythrocytes and Myelin should be stained or ange . After 
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fixation in 103 formalin the various cellula r elements l ack t he proper af-
finity f or acid fuchsin and orange G. 
B. Washing and dehydration me t hod : 
1 . All tissues which have been fixed in fixative cont a ining a heavy 
me t a l sal t (me r curic chloride) should be washed in distilled water (several 
changes ) at leas t 4 hour s . ( Tap water overnight . ) 
2 . Place in 703 a lcohol overnight (do only if storing) . 
3 . Fol lowing morning, place in 1st change of di oxan for 4 hours . 
4 . Second change of dioxan f or 4 hours. 
5 . Third change of dioxan, overnight . 
C. Method infiltration and embedding : 
1 . Inf iltr a t e tissues using vacuum method f or 1 . 5 hours to 2 hours , 
using Biloid 56 - 58° MP . If no vacuum , 3 cha nges overnight . 
2. Embed in fresh paraffin mixt ure . 
D. Section 
Preparation of stains and sol utions : 
Weigert's iron hematoxylin 
Solution A 
1 . Hematoxylin - - ------------------------ 1 gram 
2 . Alcohol 953 --------- - - - ---- - - --------100 ml . 
Solution B 
1 . Ferric chloride (293 aq . sol . stock) ------ - ---4. 0 ml . 
2 . Distilled water ---------- ---- - - - ------- ------95 . 0 ml . 
3 . Hydrochloric acid -------------- --- --- --- ------1 . 0 ml . 
For use mix e qua l parts of A a nd B solutions . The mixture will turn 
a deep black and is best prepared fresh each time, a lthough it will keep and 
can be used for several days . 
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Acid fuchsin orange G solution : 
1 . Acid fuchsin --- - - ---------- - ---1.0 grams 
2 . Orange G - - --------------------- 0 . 4 gr ams 
3 . Distille d water ----- ---- - - ---300 . 0 ml . 
4 . Thymol ------------------ --- - ---0.2 grams 
5 . Glaci al acetic acid ------------3 . 0 ml . 
Anilin blue solution : 
1. Anil in blue --------------------4. 0 gr ams 
2 . Distille d water --------- -----200 . 0 ml . 
3 . Glac i a l acetic ac id ----- ------ -4. 0 ml . 
I odine solution : 
1. I odine -------------------------4. 0 gr ams 
2 . Alcohol --------------- ------- 200 . 0 ml . 
Sodium t hiosulfate 23: 
1. Sodium thiosulfate ----- --------4. 0 gr ams 
2 . Distilled water --------------200. 0 ml . 
Phosphotungst i c acid: 
1 . Phosphotungstic acid -----------6 .0 gr ams 
2. Dist illed water --------------200 . 0 ml . 
Aceti c acid solution : 
1 . Glacial acet i c acid ------------4 . 0 ml . 
2 . Distilled water - ---- ---------200. 0 ml. 
After 5 hrs . the staining performance is at a peak a nd this peak l evel 
i s m~intained for 4 t o 8 weeks . 
Staining pr ocedure : 
1 . Xylene ----------- ----- - --------------- -- 5 min . 
2 . Xylene II ------------------------ - - ----- 5 min . 
3 . Abso l ute alcohol I---- ------------------ 3 min . 
4. Absolute alcohol II ---------- ----------- 3 min . 
32 
5 . Alcohol 953 ------------------------------------- 3 min. 
6 . Al coho l 803 ------------------------------------- 3 min. 
7. Alcohol 703 --·----------------------------------- 3 min . 
8 . Iodine and alcohol - ---- - --------------- ---- ----- 5 min . 
Leave i n this sol ution about 5 min . or until microscopic examina-
tion shows complete removal of mercuric crystals . Too long immer-
sion of sections in i odi ne tends to hinder nuclear staining . 
9 . Sodium thiosulfate (23 ) - ------------------- ---- -30 sec . 
Transfer t o this s olution for 30 sec. or unt il iodine i s com-
pl etely decolor i zed 
10 . Wash sections in running tap water - - - ----- - - --- 5 min . 
11 . Weigert's hematoxylin solution------ ---- - ------ 3 t o 30 min. 
Time o f staining is de pende nt upon examination . I t wi ll vary from 
3 - 30 minutes . Following staining , excess of the dye s olut ion can 
be rinsed from the section and slide by immersing them in distilled 
water f or 5 second. 
12 . Distilled wate r (see above) --- -------------- - - 5 sec . 
13 . Was h (running tap wat er) ----- --- - - - - ----- ------10 min . 
14. Examine s ections with scope . Nuclei should be blue . Backgr ound 
col or can be removed comple tely by destaining in the f ollowing 
s olution : 
a . Distilled water --- -------------50 ml . 
b. Ethyl alcohol 953 ----- - - - ---- - - 50 ml . 
c . Sulfuric acid ------- ----------- 0 . 18 ml . 
Then wa sh again in running tap water or pla ce in a neutral i zing 
solution of : 
a . Di s tilled water - --------- - -----50 ml . 
b . Alcohol 953 - -------------------50 ml . 
c . Sodium bica rbonate ----------- - - 0 . 5 grams 
15 . Transfer t o distilled water f or 5 minute s . 
16 . Stain in acid Fuchsin-Orange G mixture : 
A suggested initial staining time is one minute . Sections are then 
transfer r ed t o dis tille d wat e r (Step 16) for examination . 
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If the time has been optimum the nuclear stain of hematoxylin will 
be properly differentia t ed and the rest of the section quite homo-
geneously stained r ed. 
According t o Mallory's original formula , Orange G is a copious 
ingredient of his secondary stain, a mixture of Orange G and Anilin 
blue . Putting it with the acid fuchsin , as suggested here materially 
lessens the amount of dyestuff neede d and more consistently stains 
erythrocytes and myelin yellow. 
Failure to stain yellow is usually due to t oo short an immersion 
~ime in acid fuchsin-Orange G mixture . 
The purpose of adding acetic acid t o the stain is to enhance the 
staining power of the solution and to assist in prevention of l oss 
of stain in succeeding solutions. 
16 . Rinse in 3 changes of distilled water, thor oughly. 
17 . Transfer to 3 . 0% phosphotungstic acid in distilled water . 
Sections are left in this reagent until the connective tissue is 
completely decolorized. 
Examination of an arteriole readily found in most sections is 
usually the criterion for perfect r outine differenti a tion . 
The tunica media, consisting chiefly of smooth muscle , reta ins 
the acid fuchsin while col l agenous fibers in the tunica adventitia 
are colorless . 'Ille process of decol orization must be contr olled ac-
cording to the histological elements in the sections because the 
various connective tissues differeconsiderably in their tendency to 
become decol orized. 
Prol onged treatment with phosphotungstic acid effects no other 
change than complete removal of the acid fuchsin from the connective 
tissue . Connective tissue , including bone, is uniformly colored by 
the secondary stain, Anilin Blue, only when previously completely 
decolorized. 
For best results fresh solution should be used for each second 
rack of slides because phosphotungstic acid rapidly loses the power 
of decolorizing connective tissue . 
If destaining with phosphotungstic acid is proceeding very slowly 
the process can be speeded up by the following step: . 
Dip slides into 503 a l cohol for several seconds and then return 
to phosphotungstic acid for several minutes . 
18 . Rinse in distilled water . Sections should be re!lloved i rrunedi ately so 
tha t the mordanting effec t of the phosphotungstic a cid for the con-
nective tissue is not lost . 
19 . Tr ansfer to anilin blue. Since it is difficult to examine the slides 
in this stain a suggested time is 15 seconds . Anilin blue is mor-
danted to the connectide tissue by the phosphotungstic acid. 
20 . Rinse in distilled water, removing the sections immediately to prevent 
t oo great a loss of the connective tiss ue stain . 
--------------------...................... ..._.... 
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21 . Transfer to 23 acetic acid to remove anilin blue l oosely bound t o 
other than connective tissue : •••• 1 . 0 to 5. 0 minutes . 
22 . Rinse in distilled water , removing sections immediately . 
23 . Dehydrate in 4 changes of absolute alcohol , 1 . 0 mi nute each the f irst 
two , and 3 . 0 minutes each the second two . 
24 . Clear in 4 changes of xylol . 
25 . Coverslip. 
Results : 
1 . nuclei -------------------------blue- black 
2. parenchyma -~------------------red 
3. secr etory gr anules -~----------red or orange 
4 . neurokeratin networ k ~--------orange 
5. elastic f iber s -----------------pink 
6. c ollagenous fibers ...... -----------blue 
As mentioned already i n this section, the age of t he sows, the weights 
of the right and left ovaries and the bodyweight s of the an i mals befor e 
exsanguination have been r ecorded and filed in the Department of Vet erinary 
Anatomy , Iowa St ate University , (Table lb) . It was decided t o analyze these 
data and incorpor a te in the present investigation, the effect of age on t he 
weight of the ovaries . 
With a significance test of "t" it was found that there was no dif-
ference in the weights of left and right ovaries of the s ow. Therefor e 
average weight of both the ovaries was calculated t o study t he influence of 
age on the ovaries . For convenience , the age of the animals was measured 
in months t ak ing a month as equivalent t o 30 days . 
Dat a was coded and punched on IBM car ds and processed at the computa-
t ion center of the Iowa State Univers ity . 
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Preliminary investigations by various regression techniques r eveal ed 
that increase in ovarian we ight above the age of one year was rather con-
stant . This was confirme d by significance "t" test . Regression of age on 
weight of the ovaries resulted in r egr ession coefficient B = 0 (no slope) . 
As age increases from birth t o one year the variability of ovarian 
weights increases accordingly. Due t o unequal variance over age during this 
age span , it was decided t o convert ovary weights to Log. grams . 
Since the relationship of ovary weight to age is not linear , t he na ture 
of rela tion was inve stigated by fitting a quadratic regression. 
__________________ ................. .......... 
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RESULTS 
One day post nata l (Pig no . 3 and Pig no . 2) : In a day o ld pig the 
ovary appeared trilobed, macroscopically, subdivided by two discernible 
fissures . Cortica l areas in each l obe could be clearly distinguished by 
the occupation of primary f ollicles covered on the external free surface 
by germinal epithelium. The medullary area was more extensive in the 
central lobe which lay between the two lateral lobes . In the lateral 
l obes , it was more centra lly placed and was continuous with the medulla o f 
the central l obe. 
Germina l epithelium: Most of this epithelial sheet was made 
up of a simple cuboidal epithelium with a tendency t o become l ow columnar 
in some pl aces . Near the medulla ry regi on of the centra l lobe it became 
stratified t o two layers in thickness . 
Cortex: In the day old pig the cortex wa s primarily composed of 
primary f ollicles (Figures 1 and 2). Some secondary f ollicles were ob-
served centrally . Each primar y f ollicle in the cortex appeared t o be s ur-
r ounded by one or more layers of stroma cells arranged in a swirly manner . 
Very little c olla gen could be seen . Layers of reticular fibers , however , 
surrounded the primary f ollicles and were also seen extending from the f ol-
licles to form a sheet beneath the germinal epithelium. 'Ill.ere was no dis-
cernible c onnective tissue l ayer be neath the germinal epithelium tha t 
could be calle d tunica albuginea . In the cortex s ome o f the primary f ol-
licles appeared t o coalesce t o f orm rnultiovula r f ollicle s . At other places 
close to the medullary areas ce ll nes t s appea red cordone d by connective 
tissue. Whether the multiovular f ollicl es ha d the morphol ogy of a true 
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follicle is an academic question . (The word follicle means a sac . ) 
Medulla: In the central lobe, mostly composed of connective tis-
sue and devoid of primary follicles, the blood vessels were quite distinct . 
The arteries especially had thin walls . The internal elastic lamina of 
these arteries consisted of a single layer of elastic tissue , against which 
rested a layer of endothelial cells . The tunica media of these art eries 
was composed of about two layers of smooth muscle cells a rranged in a cir-
cular manner . The tunica adventitia was demarcated by a very fine layer of 
e l astic tissue . The adventitial tissue was more cellular t han fibrous . 
In arteries somewhat larger than those described in the preceding para-
graph, the cells of the tunica media appeared almost at a right angle to 
the tunica intima (Figure 4) . A few vessels, on the contrary, had smooth 
muscle cells of one to two layers arranged in a l ongitudinal manner in the 
tunica media . The nuclei of the smooth muscle cells appeared much larger 
than that of the smooth muscle sean in the tunica media of the arteries of 
normal adult pigs . A few endothelial cells appeared t o be in the process of 
migration into the tunica media of the a rteries (Figure 3) . 
One week to two weeks post natal (Pig no . 1243 and Pig no ' s . 1260 , 
1322, 1329): In the specimens of the tissues studied in this age group , the 
germinal epithelium did not differ much from the one day old ovary. Most of 
the ovarian tissue in this age group was cortical tissue occupied by mostly 
primary and a few secondary f ollicles . Close t o the germinal epithelium, 
some multiovular follicles were seen (Figure 5). The seconda ry f ollicles 
were l ocated mostly t owards the medulla . 
In the medulla were also seen s ome venous sinuses lined with endo-
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thelial cells and devoid of any tunica media (Figure 8) . 
1lte arteries were not very different from those of a day old pig . 
The internal elastic lamina was wavy giving a serrated appearance . Some 
endothelial cells were seen trapped in the serrations and at right angles 
to the elastic l amina. In so~e cases half of the cells appeared t o be i n 
the tunica media and the o ther half still in the lumen of the vessel . I n 
short , it appeared t hat the endothelial cells of these medullary art e r ies 
were migrating into the tunica media through the internal elastic lamina 
(Figures 3 and 7) . 
There were very smal l arterioles in the cortex. 1lteir media was one 
to two cells thick but these small vessels did not have a s i gnificant lumen . 
One month , three weeks post natal (Pig no's . 1652 and 1244) : The only 
significant differences observed between the ovaries of this age group and 
the previous group were tha t : 
1 . The secondary f ol licles had enlarged and moved closer to the 
medulla; 
2 . There was an increase in size of the venous sinuses of the medulla ; 
( Figure 8) and 
3 . The connective tissue stroma appeared t o be invading the cortex 
which was mainly composed of primary follicles . 
Two months; two weeks post natal (Pig no . 1651- S and Pig no . 1680) : At 
this age the ovary appeared t o have grown in volume . The primary follicles 
were found c oncentrated beneath the germinal epithelium. The pr imary folli-
cles ha d probably not decreased in number but were dispersed due to growth 
in the volume of t he ovary . 
At this age maturing graaf ian follicles along with some atretic folli-
cles were observed (Figure 6). 
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Many secondary f ollicles were present. Tite ovarian stroma appeared 
t o have grown in considerable proportions to have invaded the cortex, thus 
sca ttering the primary a nd secondary follicles. 
Medulla : The venous sinuses, veins and arteries appeared to have 
increased three t o f our times the size of their corresponding vessels . The 
tunica media of the arteries had thickened about four times t he size of the 
a rteries of the preceding age gr oup . It is therefore quite logical to con-
clude that r apid growth o f the arterial wall t akes place between one t o two 
months of age. 
The interna l elastic lamina, composed of a singl e layer of elastic 
tissue , appeared wavy and serrated a s in the younger age gr oups . In the 
folds of this elas t ic lamina were wedged the endothelia l cells di sposed 
at acute or right angles t o the tunica media . 
Three months post natal (Pig no's. Y650 and 708 ) : In this age gr oup , 
as was also seen in the preceding age groups, the primary f oll icles appeared 
to have been pushed very close t o the germina l epithelium. The morphology 
of the cells of the germinal epithelium did not vary much f r om the younger 
age gr oups. 
A.lso observed nea r the cortex was the growth of small a rterioles com-
posed of one t o two cell s . These cells r esembled the large cells of t he 
endothelium of somewhat l a r ger vesse ls. 
In the medul l a the l a r ge venous sinuses, along with lymphatic sinuses 
and the arteries , appear ed similar in structure t o those of t he younger age 
groups . 
Four months post natal (Pig no . 2250-S) : The ovary was consider ably 
enlarged a t this age . Many developing follicles pas t the stage of secondary 
follicles were seen. At retic follicles were present . Some healing at r etic 
follicles or atretic follicles being r eplaced by connective tissue were 
also present. 
In these atretic f ollicles ~ the folli cular cavities were filled with 
mainly two types of cells - Pyontic granulosa cells and large giant cells . 
In the medulla the art e r ies appeared t o be still in the process of 
gr owth . 'lll.eir morphology was the same as tha t of the previous age group . 
The number of smaller a rte rioles a r ound the developing gr aafian f ol -
licles increase d. The venous sinuses were much l a r ger tha n t hose of t he 
previous age gr oups . 
Six months pos t natal (Pig no ' s . 9310-S and 1292 ) : No fissures. as 
described in the ovary of a day old sow, were seen. There were many matur-
ing gr aafian follicles . The presence of these follicles indicated tha t t he 
sows (no . 1292) were probably in the late proestrus or estrus stage of the 
cycle whe n sacrificed. No ruptured fol licle was seen and no corpus luteum 
as such or one beginning to f orm was observed. Some follicles were proN 
truding over the surface of the ovary. 
The gr anulosa cells of the maturing foll i cles in this stage of develop-
ment were 7 t o 10 layers in thickness . A hyperemic vascular wreath ap-
pear ed a r ound the granulosa (Figure 37) . No vessel s were seen t o enter the 
gr anulosa layer . The cells of the theca interna appeared sl i ghtly hyper-
trophied. A l esser hyperemic wreath of vessels wa s seen between the t heca 
interna and externa . 
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Along with the normal developing follicles an equal number of a tretic 
follicles were seen . It appeared that this breakdown in the number of 
follicles at a certain stage is a normal process. Many types of cells were 
seen in the cavity of these cyst-like a tretic follicles . 
Type I: This t ype consisted of a comparatively small cell with de-
generated nuclei (pycnosis, Karyrheris) . Some cytoplasm appeared somewhat 
granular . 
Type II: This type of cell seen in the a tretic follicle was of a 
l arger size with a large nucleus and vacuolated cytoplasm which appeared t o 
be foamy . 
Type III: Cells r esembl ing type "2" described in the above paragraph 
were seen close to the innermost lining of the theca interna t owar ds t he 
follicular cavity. Their function appeared to be of a phagocytic na t ure t o 
clear the cell debris in the follicular cavity. Some of these cells also 
showed degenerative changes (Figure 13) . 
Another type of degeneration appeared in follicles . Almost 1/3 of 
t he layer of the granulosa cells t owards the center of the follicular cavity 
wer e detached and exhibited degenerative changes similar to type I ce lls. 
At this junction no phagocytic cells like t ype 3 were seen. 
In other t ypes of atretic fo llicles , the cells of the cumulus oophorus 
appeared loosely detached with some degenerative changes . The yolk in the 
oocyte was granular , vacuo l a t ed and woven with fibrinous material . The 
zone pellucida persisted surrounded by the cells of the corona r adiata , most 
of which appear ed normal (Figure 12) . 
Germinal epithelium: Tite morphology of these epithelial cells 
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varied from region to region depending on their close relationship to the 
growing follicle beneath its surface or its relationship to the t hick cor -
tica l region . When the epithelium was covering the cor t ical areas , devoid 
of maturing f ol licles beneath its surface, it tended to become a simple 
cuboidal, columnar or stratified layer, When a maturing follicle appeared 
below the germinal layer the cells assumed a low cuboidal t o a simple 
squamous type of morphological appearance (Figure 10) . 
A dense connective tissue l ayer which can be called the tuni ca albuginea 
lay under t he germinal epithelium. 1bis layer consisted chiefly of dense 
collagenous connective tissue composed mos tly of fibrocytes . A l ayer of 
r eticular fibers was seen under the germinal epithelium. Most of the cor ti-
cal area was dwarfed by maturing follicles and it was t owards the medulla 
t hat a few primary and developing follicles could be seen . The t issue be-
tween the maturing follicles was mainly dense collagenous with a r ich supply 
of vessels . 
Medul l a : This area was almost densely packed with blood vessels. 
111.e larger arteries were mostly muscular arteries with a thick muscular 
tunica media . The internal elastic lamina appeared to be split in some of 
these l a rge r vessels and some smooth muscle cells were noticed between the 
split layers of the elastic l amina (Figure 9) . 
I n the medium sized arteries the reticula r fibers formed the supporting 
framework of the smooth muscle of the tunica media . In the larger vessels 
finer collagen and elastic tissue was present . 
Large venous and l y.nphatic sinuses were obse rved in the medulla along 
with the arteries. These venous sinuses had very wide lumens , much larger 
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than the arteries . These were lined by endothelial cells only as they 
completely lacked a muscula r coa t. In this respect the bas ic structure of 
these veins (if they were veins in the true sense) resembled the c apillaries 
(Figure 8) . The only difference was the extreme variation of size - i . e . 
diameter of the lumen, which was about 1-2 mm. The only way to differen-
tia te a venous sinus from a lympha tic sinus is by the presence of red blood 
cells in the venus sinuses. There is no blood in the lymphatic sinuses . 
One yea r post na t al (Pig no . 5930 and Pig No . 3430-S): In these ovarian 
tissue samples , functional or blooming corpor a lutea were present (Figure 11). 
These animals could have been in a very early stage of pregnancy or in the 
diestrus pe riod of the sexual cycle when s acrificed. 
Cortex: A layer of tunica albuginea simila r t o tha t of the pre-
ceding age group wa s seen. Some developing fol licles were a lso present . 
In s ome diste nded f ol licles approaching the germinal eipithe lium, the tunica 
albuginea became thin and c ould be distinguished from the l ayer o f thecal 
cells. Vascula r supply t o this part, be tween the developing follicle and 
t he germinal epithelium, appeared t o be slightly diminished. 
The cortical tissue overlying the corpora lutea bulging on t he surface 
of th~ ovary seemed t o be entirely tunica a lbuginea . A definite pa ttern of 
blood vessels (sma ll a rterio l es) surrounded the corpus lute um in this area . 
In a ddition t o the developing follicles and blooming corpor a lutea 
many atretic follicles were al so pre sent exhibiting the former granulosa 
cells dispersed in the f ollicula r cavity in degene r a tive stages . Large 
phagocytes, engaged in the removal of t he granulosa c e ll debris, were ob-
served in the f ollicula r cavity (Figure 13). 
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In one of the sections regressing corpora lutea were seen . Early re-
gressive stages showed hyi;ertrophy of the cells . Advanced stages exhibited 
a hyaline mass of tissue with scattered cells and former luteal arterioles . 
The a rteriol es appeared as helical vessels with a longitudina l arrangement 
of smooth muscle cells in the tunica media and elastic tissue . 
Corpus luteum: The bl ooming or functioning corpus luteum appeared 
like any othe r endocrine gland with its hypertrophied thecal and granulosa 
cells . 'ntese cells , however, could not be distinguished very clear ly from 
each other . 
The cytoplasm of the luteal cells exhibited vacuoles. Mostly a cir-
cumferential vacuol a ted area was noticed at the periphery of these cells 
(Figure 11) . The lipids of these cells appeared to be stored more toward 
the periphe ral area abutting on the luteal capillaries . A few arterioles 
were present amidst the luteal cells . The r e ticula r fibers we re seen weav-
ing around the luteal cells and supporting the capillaries. The whole of 
the corpus luteum was encapsulated with dense collagenous connective tissue 
in which were embedde d a considerabl e nu:nber of blood vessels surr ounding 
the corpus luteum. This collagenous tissue merged with the ovarian s troma . 
In the r est of the cortex nothing significant wa s discernible except 
a few primar y , developing and atretic follicles . 
Medulla : the medullary a rea appeared more spongy due t o the 
prese nce o f numer ous sinuses, and many types of arteries . 
In some of the smalle r arteries the tunica intima appear ed slightly 
thicke ne d. In the split internal elastic l amina , one t o two l ayers of 
smooth muscle cells were seen arranged l ongitudinally or parallel with the 
l ong axes of the vessels and interwoven with elastic tissue . In the r es t 
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of the tunica media the smooth muscle of these vessels had a circular ar-
rangement . 
The adventitia lacked elastic tissue. 
One year, seven months post natal (Pig no . 6333 and Pig no . 2021- S) : 
Germinal epithelium : There was not much change in the mor-
phology of the germinal epithelium from the preceding age groups . The 
morphology still depended on its relations with the maturing follicle on 
the blooming corpus luteum. 
Cortex: The ovaries studied in this age group had uniformly re~ 
gressing corpora lutea and developing graafian follicles . Processes of 
follicular growth and luteal regression appeared to be simultaneous . There-
fore , the animal was in the beginning of the estrus stage. The follicles 
in the sections looked almost mature. 
The regressing corpora lutea presented a homogenous substance sparsely 
studded with cells. Some primary, developing and atr etic follicles were 
seen resembling similar ones described in the preceding age groups . 
Medulla: The larger arteries of t he medulla appeared t o be al -
most normal except that s ome splitting was seen in the internal elastic 
lamina. The intima appeared t o be one or two cell layers t hick . There was 
a considerable amount of co llagenous intercellular substance in the tunica 
media of these large vessels (Figure 20). 
The medium sized vessels , with a wall thickness o f 40-50 microns , and ly-
ing towards the c ortex, showed considerable thickening of the tunica intima . 
In some , the thickened intima approxima ted 1/3 of the total arterial wall. 
The smaller arterio les with longitudinal smooth muscle in the media 
also had a c onsiderable amount of elastic tissue. 
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However, there appeared little deviation from the normal morphologi-
cal features of the medullary vessels . 
Two years pos t natal (Pig no . 6154 and Pig no . 6153 - Diestrus stage) : 
There was not much change in the morphology of the germinal epithelium. In 
these tissue samples functional as well as regressing corpora lutea were 
observed . In one of the specimens a c orpus luteum had a central core or 
cavity with considerable he~orrhage . In this central cavity formation of 
fibrous tissue was noticed . 
In some of the regressing corpora lutea in the early stages three dif-
ferent cell types were seen : 
(1) Extremely large cells with l arge pale nuclei; 
(2) Spindle shaped fibroblasts ; and 
(3) Small cells simulating granulosa luteal cells . 
The blood supply still persisted with small arterioles and somewhat 
dila ted capillaries . 
Atretic follicles presented a picture similar t o that of younger age 
groups. In a healing atretic follicle fibrous tissue build-up was seen 
advancing from the periphery t owards the center of the follicular cavity. 
Vessels : Arterioles in an advanced regressing corpus luteum 
(about one cycle old) were typical . They survived while the corpus luteum 
involuted . 'Th.ese vessels had l ongitudinal smooth muscle cells in the tunica 
media with a collagenous adventita . In some corpora albicans t hese vessels 
appeared in the form of colonies - probably brought closer t o each other as 
a result of the shrinking of the lutea during involution . The tunica media 
of these arterioles was very rich in elastic tissue. 
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Medulla : In the medulla the larger vessels appeared normal al-
though an acc~~ulation of collagen was seen in the tunica media of these 
vessels . In some of the medium sized vessels whose wall thickness ranged 
from 50 t o 80 microns, marked thickening of the tunica intima was noti ced 
(Figure 15) . A considerable number of smooth muscle fibers lying i n ap-
position to the internal elastic lamina of t he intima was seen. 
Two years, six months post natal (Pig no. 2156 and Pig ISU, 951) : 
Cortex: The overall picture of the cortex of these t issue samples 
was the same as for the younger age groups except that there wer e more 
maturing f ollicles and some regressing corpora lutea. Animal no . I SU, 951 
was in the proestrus stage of the cycle while animal no . 2156 appeared t o 
be in late diestrus . 
In the cortex the small arteries with a wall thickness ranging from 
40 to 80 microns had a uniformly thickened intima (Figure 22) . The tunica 
intima was composed of longitudinally arranged smooth muscle fibers show-
ing elastic fibers as the main type of formed intercellular substance . 
This intercellular substance was positive to P. A. S . stain and was more in 
the thickened intima than in t he tunica media . Some vacuoles could be 
seen close t o the intima in the lu:nens of these vessels . These vacuoles 
could represent l ipid like subs tances in the plasma of the living animal . 
In the medulla , however , the larger vessels appeared normal , with a 
few exceptions , where s ome f ocal thickening of the intima, like a plaque 
or mound , was noticed. Elsewhere the intima showed only slight thickening 
an d splitting of the interna l elastic lamina . 
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Three years post natal (Pig no . 13 61 and Pig no . 1040) : 
Cortex: In the cor t ex were present , blooming corpora lutea , dew 
veloping and primary follicles , atretic follicles and corpora alpicans . 
These animal s were in diestrus stage of the cycle. 
The medulla was composed , as usual , of connective tissue stroma , with 
a rteries and venous and lymphatic sinuses. 
The intimal thickening in the medium sized vessels in this age group 
was slightly more pronounced than in the previous age gr oups . 
Three year s 1 s i x months (Pig no . 4878 and Pig no . I SU, 31) : There 
was no deviation in the morphology or constituents (e. g . , primary and de-
veloping fol l icles , corpor a lutea , and atretic follicles ) from the normal 
as described for the preceding age groups . 
Colonies of helical arteries , that probably were t he former vessels 
of a functioning corpus luteum , appear ed closer t o the medulla (Figure 35) . 
Other helical vessels did not show much elast ic tissue in the media of t he 
walls in which the smooth muscle was disposed in a longitudinal pattern 
( Figur e 23) . 
The larger vessels were normal with a slight intimal thickening . 
Atherosclerotic tendency appeared more in smal l e r vessels . 
Four years post natal (Pig no . 4919 and Pig no . ISU-4966) : With 
blooming corpora lutea in the cortex this anima l was in the diestrus stage 
when sacrificed fo r tissue collection . 
In another specimen - No . 4919 - fonnation of incomplete corpus luteum 
was not observed in the tissue s ample s as in the younger age gr oup . The 
central cavity appear ed empty and the luteal cells were arranged in a th in 
margin surrounding the central cavity. 
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In other areas of the ovary s ome of the smaller arterioles showed an 
increased amount of intimal thickening . In most of these vessels , the 
tunica intima appeared almost equal to or thicker than t he tunica media . 
In the walls of the larger medullary vessels co llagen formed increas-
ing t he amount of intercel lular substance of the tunica media . In these 
vessels also the tunica intima appear ed much t hicker than the intima of 
the corresponding vessels of previous age groups. The thickening of the 
tunica intima in t hese larger vessels was not uni form as c ompared t o the 
smaller vessels . One side of the larger vessels showed thicker plaques 
t han the opposing surface of the wa ll . 
Four years , six months (Pig no . BB....:3 and Pig no . BB- 2) : The cortica l 
area in this age group had almost the same morphological appearance as de-
scribed for the previous age groups except f or t he very early stage of t he 
developing corpus luteum following the rupture of a mature graafian fol -
licle. At this stage the granulosa cells which have become larger luteal 
cells appeared invagina ting t owards the lumen of the f ollicular cavity . 
Between the f olds of the invagina ting granulosa cells were seen t he cells 
of the theca interna which inva binated along with the blood vessels . At 
this time the theca lutein cells wer e very clearly distinguished f r om the 
gra nulosa lutein cells (Figures 17 and 18) . 
In this age group , the smaller arterioles of the cortex exhibited 
significant intima l thickening s o that the thickness of the tunica intima 
excelled the thickness o f the tunica media . 
I n the l a rger vessels of the medulla , the thickening of the tunica 
intima appeared slightly more enhanced than in the corresponding vessels 
of the preceding age group (Figure 24) . 
so 
Four years , eleven months post natal (Pig no. 5898 and Pig no . 6015) : 
Til.e cortex resembled that of the previous age group . 
Some of the smaller arterioles in the cortex exhibited an extremely 
thickened tunica intima similar t o the corresponding vessels described in 
the preceding age group . Pig no . 5898 was in diestrus stage of the cycle . 
In the larger vessels of the medulla an increased amount of collagen 
in the tunica media was noticed which formed about 503 of t he tunica medi a , 
t he r est was composed of smooth muscle cells . The smooth muscle resembled 
fibrocytes . The intimal thickening of these vessels was not as significant 
as compared to smaller vessels . 
Five years, six months (Pig no. BB-5) : 'lb.ere was no significant vari-
ati on in t he morphology of the germinal epithelium from the younger age 
groups . A few atretic follicles and young developing follicles were present 
in the cortex. (One can distinguish between a regressed corpus luteurn and 
a healing atretic follicle . A regressed corpus luteum has the remnants of 
small arterioles . On the contrary a healing f ollicular cavity is replaced 
by a hyaline l oose fibrous connective tissue without blood vessels . ) 
A nest of oocytes was present in the cortex. 
I n specimen BB-5 studied in this age gr oup , blooming corpora lutea , 
along with young gr owing f ollicles , gave evidence of a late diestrus stage 
of the cycle. It appeared that one of the corpora lutea was in the earliest 
stage of regression when this animal was sacrificed. The appearance differ ed 
from a no rma l corpus luteurn in that these luteal cells did not show any 
vacuoles in their cytoplasm. The nuclei stained pale with H and E stain . 
These luteal cells appeared detached from each other and an area of inter-
cellular space could be seen. Cells towards the periphery e . g . , the thecal 
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border , were similar to a cha racteristic blooming luteal cells . 
Medulla : As usual the medulla had a spongy appearance due t o the 
presence of large venous and lympha tic sinuses . 
The walls of the l a rge vessels had about half collagen as its inter-
cellular substances . The cells of the media appeared more like fibrocytes 
than smooth muscle. 
The smaller a rterioles , as in the preceding age group , showed signifi-
cant thickening of the t unica intima (Figure 26) . 
Six years post na t al (Pig no . 5895 and Pig no . 6043) : There was no 
difference in the cortex of this age group from the younger age groups 
described. The only exception was wha t s hould be ca lled an incomplete 
corpus luteum with a large central cavity filled with a .colloid-like sub-
stance . The functional luteal cells occupied 1/4 of the peripheral area . 
The cells of the theca interna seemed t o have participated in the f ormation 
of this incomplete co rpus luteum a l ong with cells of the membrana granulosa 
(Figure 19) . Almost mature follicles were observed . Poss ibly this animalwas 
in the proestrus stage of the cycle , or l a te dies trus . In the ovarian 
tissue o f pig no . 6043 , many ruptured f ollicles beginning t o form corpora 
lutea were noticed . Folds of granulosa and theca interna were seen along 
with blood vessels invaginating i nt o the follicul a r cavity . A similar 
situa tion was observed in the ova rian tissue of the ~ year age group . 
Animal no . 6043 was just past the estrus stage of the cycle and in the be-
ginning of diestrus . 
In a few exceptional f ollicle s which were not ruptured , bl ood capil-
l ari es were found within the membrana granulosa cells (Figure 28 ) . This 
appears t o be an exception . 
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In some of the sma ller arterio les approaching the cortex , the amount 
of intima l thickening was s o marked that the intima appea red t o have in-
vaded almost all of the tunica media , e . g. the tunica intima was about 
three time s the size of what might have been the original tunica media . 
The elastoid intercellula r subs tance was di°ffusely disposed between the 
smooth muscle cells of the intima . With Mallory's triple stain the larger 
arte riole s showe d more fibro us tissue in the thickene d intima . This fibrous 
tissue wa s also positive to P. A. S . stain . 
Six year s , nine months post nata l (Pig no . 312 and Pig no. 5815) : 
Cortex: Germinal epithelium changed at places from a simple 
cuboidal t o stra tified cuboida l type . There were many nes ts of oogoma . 
The presence of blooming corp or a lutea and absence o f devel oping graafian 
f ollicles suggest that the animal was in the diestrus stage of the cycle . 
Medulla : In this age group s ome of the l a r ger medulla ry vessels 
showed extensive intimal thickening . This thickening of the tunica intima 
was s o severe tha t the l umens of the s e vesse l s appeared t o be a lmost com-
ple tely occluded . The cortica l vessel s appeared t o be a ll affecte d with 
athe r osclerosis . In one o f the helical a rterie s cut in l ongitudina l sec-
tion the tunica intima appear ed mor e thickened a t the bends (Figure 27) . 
Seven yea r s , nine months to eight years post na tal (Pig no . 13 , Pig 
no . 1175 , and Pig no . IJF-1) : The cortex appear ed t o be the same a s tha t of 
younger age groups . In some of the devel oping f ollicle s ma ny ce lls with 
eosinophilic gr anula r cytoplasm appear e d in the the ca interna . Blooming 
corpora lutea in these anima ls indica t e d tha t they we re in diestrus stage 
of the cycle. 
In the cortex o f these specimens s tudi ed , the ves s els ha d similar 
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thickenings of the tunica intima . 
The medullary vessels, however, exhibited a more advanced stage of 
atherosclerosis (Figures 31 t o 34) . The lumen of so~e vessels appeared to 
be a lmost completely occluded as a result of the internal prolifera tion 
(Figure 29) . 
In the ovary of specimen no . 54-1175 were present blooming corpora 
lutea which indica ted the estrus stage of the ovarian cycle. A vein with 
a muscular coat appeared with an intima l plaque in this age group also . 
This was a rare observation (Figure 30) . 
The results of the data analyzed , as mentioned in the previous section , 
indicated that the ovarian weight increased steadily up to the age of one 
year . Above one year the ovarian weight(relatively) was constant . This 
was confirmed as calculated by significance test of "t" . 
As the age o f the sow increased from birth t o one year , the variability 
of ovarian weights also increased accordingly. This was inevitable because 
the weight of the ovaries is influe nced by the estrus cycle . Therefore the 
ovari an weight was conve rted into Log . grams in order t o work out the quad~ 
r a tic regression . The following equation shows the quadratic expression of 
relationship between ovarian weigh t and age from birth t o one year . 
Log Y = a + bX + cx2 
where 
a = Y intercept 
b = regress i on coeff icie nt and 
X = age in months and C is constant . 
Since the initial regression analysis for ages one year and o lder indicat ed 
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that ovarian weight is relatively constant during this period , a r estric-
tion was imposed upon t he quadratic expression in order that the slope of 
t he function reach a maximum a t one year of age and have a slope of zero 
(B = O) for ages one year and older . 
The restriction i mposed was : 
d log Y 
d log X = 0 
X=l2 
Setting the first derivative of the quadratic expression equal t o zero 
and solving for c , we have 
or 
d log Y 
d x 
-b 
c = 24 
X=l2 = b + 2 c (12) = 0 
Substituting for c in the original expression , we have 
Log Y = a + b(x ... x2) 
24 
Letting Z represent the transformed variable , 
z = x --1- x2 24 
z = 12 - !._02 )2 
24 
1 and 2) . 
when X is equal t o 12 months , and 
when X is equal t o or greater than 12 months (Graphs 
Ovarian weight from birth t o 12 months can be predicted approximately 
substituting the computed values of regression coefficient . 
J\ 
Log Y (Y hat) = 0 . 47108 (x-x2 ) - 1 . 76745 or 
24 
Log~= 0 . 47108X - 0 . 01963X2 - 1 . 76745 , where 
Y = predicted weight of ovary and X = age in months . 
Log grams can be converted into grams of ovarian weight by consulting the 
l og t ables . 
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DISCUSSION 
According t o the morphological changes taking place in the ovaries 
under the influence of age, the changes can be grouped under approximately 
three age periods . The first period of growth , during which significant 
changes t ake place in the ovarian tissue constituents , is from birth of 
the pig t o 4 months of age. During this period t he ovaries exhibit a 
steady growth . 
The first report on age changes of the ovary of the s ow was by Hadek 
and Getty (1959) who observed the following changes fro~ birth to 33 months 
of age . At birth, the ovary appeared trilobed with discernible fissures. 
The presence of germinal epithelial cell clusters appeared t o be a regular 
feature . The entire cortex was occupi ed with primary follicles with scar ce 
stroma ( Figure 1) . The present observations on t he morphology of the one 
day old ovary of the sow are in agreement with the findings of Hadek and 
Getty (1959) . They did not mention the morphology of the vessels in the 
day old pig ovary . The present investigator observed the arter i al walls 
in the day old pig to be composed of one to two l ayers of smooth muscle 
cells , with a l ayer of internal ~lastic l amina . Small venous sinuses lined 
with endothelium but devoid of other layers were seen in the medulla . 
In the gr owing pig Hadek and Getty (1959) reported the presence of 
multinuclear ova as well as polyovular f ollicles up to 5 weeks of age 
(Figure 5). Beyond 5 weeks vesicular follicles appeared ; and the number 
of primary follicles increased up t o 4 weeks after which they appeared t o 
decrease . The present investiga t or concurs with the findings of these 
authors regarding the presence o f polyovula r follicles and the appearance 
• ! ..,. • ... ' - -
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of vesicular follicles (referred t o as graafian follicles) beyond 5 weeks 
of age. Regarding the decrease in the number of primary follicles , it ap-
pears that t he cohesion of primary follicles was interrupted by the pro-
lifera tion of connective tissue stroma which dispersed these follicles . 
The follicles were also seen in various stages of involution . 
I n specimen No . 2250-S , which was 4 months old , many developing fol -
licles along with atretic follicles were present . Some healing atretic 
f ollicles exhibited the membrane of Slavjansky , composed of hyaline connec-
tive tissue. It therefor e appeared that atresia of the follicles occurred 
earlier than the age of 4 months . Hadek (1958) , in his studies on the 
morphology of the ovary of sheep, reported that the atres i a of follicles 
was a seasonal process . 1he number of atretic follicles was large during 
diestrus and small during proestrus . In the sow it appeared that atresia 
of the follicles can set in before the beginning of the ovarian cycle . 
The age of puberty in the sow r anges from 3 t o 7 months . Thung (1966) 
remarked that Slavjonsky' s membrane remained larger in the healing atretic 
follicle of primates , especially women , than in mice (Figure 14) . It 
stayed even longer in the whale . 1he progress of healing o f the fol licle 
depended on the metabolic r ate of the particular species . According t o 
the present observations, atresia of the follicles appeared to be a constant 
feature in the ovary of the sow up to 8 years of age (the o ldest animals) , 
so far studied. Zuckerman (1962) described that 99 . 93 of the oocytes of 
the original stock in women are destined t o undergo atresia. Age seemed to 
influence the degeneration of oocytes in the ovaries of very young animals . 
Simkins (193 2) suggested that in human ovaries , the number of oocytes is 
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r educed f r om 300 , 000 at birth t o 20 , 000 a t 14 year s of age . Since the de-
cline in the number of ger m cell s i s due t o a tres i a , it follows tha t t he 
number o f oocytes which becomes a t retic pe r unit of t ime va r ies with age . 
Corne r (19 19b) comment e d in his s t udy on the origin of corpus luteum t ha t 
atresia of the graafian f ollicle may set in at any time in the life of a 
fo l l i cle , eve n in the l as t s t ages of t he fo ll i cula r deve l opment . The 
pre s ent findings a r e in a gr e ement with Corne r as a tresia ha s been obser ved 
in fo l l icle s in di f f e r e nt stages of development . Causes and morphol ogy 
o f the atre tic f ollic l e s wi l l be dis cussed l a t e r . From the age of one 
month onward , i t wa s obser ved that t he wall s of t he ovarian a rte r i e s gr ew 
t o the norma l a dult size by the age of 4 t o 6 months . I t a ppear e d tha t r apid 
prolife r a t i on of t he a rterial wall t ook place be tween 1 t o 2 months of age. 
The meth od of smooth muscle prol i feration by cell divis i on ha s not be en r e-
porte d so f a r . Sc haff e r ( 1922 ) and Evan s (1 923 ) be lieved tha t the smooth 
mus cle cel ls of t he tunica media of arte r ies may develop f r om young e ndo-
thelial cel l s . Ma l yschew (1929 ), i n r eporti ng experiment s wi t h ligating 
the car ot id a r teries in r abb its, mentioned the r esemb lance be t ween e ndo-
thelial cel ls which cha nged i nto f i broblasts a nd smoot h muscles ce ll s . He 
a l so quo t e d other a uthor s who a l so s ugges t ed a tra nsformati on of en dothe lium 
into smooth musc l e . In the pr esent s t udies it was obser ved t ha t the e n-
dot helia l cells wer e di sposed at right angles t o the interna l e l a stic 
l ami na in a rter ies studied from ovar i es o f yo ung anima l s . In a f ew arteries 
it was obser ved t ha t pa r t of t he e ndot hel ia l cell wa s embedded in the media 
of t he wal l a nd the r emaining part in the lume n of the vessel ( Fi gures 1, 
4 , and 7) . Secondl y , the endothel i a l cells l y i ng parallel to t he smooth 
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muscle were very similar in morphological appearance , the only difference 
being the position of these cells . The present investigator is therefore 
inclined t o concur with the contention of the above authors that the endo-
thelial cells may migrate into the media and unde r go a certain degree of 
metaplasia . The smooth muscle cell of t he arteries of pigs below 1 month 
of age a r e much larger as compared t o the smooth muscle cells of the ar-
teries of animals of the 1 year age gr oup . 
Regarding t he structure of veins , it was observed in the present studies 
that most of the venous drainage in the ovaries of t he s ow was by peculia r 
lar ge venous sinuses lined by continuous endothelium and devoid of a 
muscular wall (Figure 8) . There were, however , a few veins present with 
wa lls composed of smooth muscle and e l astic tissue . Burr and Davies 
(1951) , in their studies of the vascul a r system of the r abbit ovary , de-
scribed that t he largest veins in t he r abbit ovar y were composed entir ely 
of a single layer of endothelial cells. No muscle tissue or fibrous tissue 
was present . 1b.e walls of the veins were thickened by a thin l ayer of con~ 
nective tissue where they emerged from t he ovary. The veins of the saw ' s 
ovary were, therefore , morphologically similar t o t he veins of the rabbit ' s 
ovar y with the exception of those veins wi th a smooth muscle wall (Figure 30) . 
From the age of 4 months t o 8 year s the f ollowing ovari an constitu-
ents exhibi t ed a r egular feature : 
Growing and maturing graafian follicles : These growing follicles along 
with the primary follicles in the cortex were observed in all the tissue 
specimens of the saw ' s ovaries . From the growing follicles and almost 
ma ture follicles it could be deducted that the animal was in proestrus or 
estrus periods of the cycle . TI\e mature foll icle had the following fea t ures . 
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The granulosa cells of t he maturing follicles were 7 t o 10 layers in 
thickness . Around those follicles in an advanced stage of growth two 
wreaths of hyperemic capillaries were observed. The inner wreath of ves-
sels was between the theca interna a nd granulosa and the other wr eath be-
tween the theca interna and externa (Figure 37) . Similar vascularization 
of the mature graafian follicle has been reported by Ander son (1926) and 
also by Yamashita (1959) . Yamashita (1959) furt her classified the normal 
f oll icles into 6 types according to their ripening process . It is hard t o 
c onceive how growing follicles can be classified on morphological appear-
ance as growth is a continuous dynamic process . Secondly i t is poss i ble 
that a single follicle can exhibit most of the 6 types of morphological ap-
pea rances as described by Yamashita. Thirdly , growth is no t trigger ed off 
simultaneously in all the follicles destined t o grow normally. However , 
the present morphological findings rela ting t o normal graafian follicles 
are in accordance with the general over al l description of Yamashita . 
Corner (1919b) as well as Yamashita (1959) have described mitosis in the 
theca inte rna and granulosa . C0rner (1919b) a lso reported the extension of 
vascular l oops at the base of th ·~ discus proliferus pushing before them 
cells of the basal columnar layer . Such vascular l oops penetrating the 
granulosa were not rep orted previous t o Corner's work (1919b) . In the 
present s tudies it was observed i n specimen No . 6043 in the 6 year age group 
that vessels were well within the granul osa l aye r (Figure 28) . This was 
possibly a rare exception as such a characteristic was not observed in other 
ovarian tissue specimens studied. 
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Atretic follicles : Yamashita (1959) described ce llular elements in 
atretic f ollicles of the sow and he further classified these follicles 
into 6 types . He described l a r ge normal cells and degenerating cell s and 
further subdivided these cells into two types - according t o the granular 
contents in the cytoplasm and vacuoles in the cytoplasm. In the present 
studies simila r large cells with vacuolated cytop lasm and phagocytic pro-
perties were observed (Figure 13) . It is felt that the subclassification 
of this large cell is unnecessary a s a slight difference in morphol ogical 
appearance could be a manifestation of a functional stage of the cell . 
Smaller cells conforming t o Yamashita •s description and subclassification 
were also present in the atretic follicles . The present investigator feels 
tha t these small cells are degenerating cel l s of the membrana granulosa . 
In some large and almost mature f ollicles which appeared t o be in the very 
early stages of atresia because the granulosa cells were normal and showed 
no signs of degene rative changes , it was obse rved tha t there wa s no hyper-
emic wreath of capillaries between the gr anulosa and the theca interna . 
This situation can be inte rpreted as atresia t aking place due t o a de-
crease in the nor ma l amount of blood supply t o the f ollicle . 
Corpor a lutea : In t he 4~ year as well as the 6 yea r age gr oup ovaries , 
ruptured f ollicles beginning t o f orm corpor a lutea were observed (Figures 17 
and 18) . Fo l ds of t ongue - like invaginating gr a nulosa cells were seen with 
the cells of the theca inte rna, which invaginated along with the blood 
vessels . These observations are in agreement with the obser vations of 
Ander son (1926) and Corne r (1919b) . The the ca inte rna cell s appeared t o 
be r ound and could be distinguished from the gr anulosa lutein cells . The re-
fore , the re i s little doubt about the participation of thecal cell s in the 
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f ormation of the corpus luteum (Figures 17 and 18) . 
In a blooming corpus luteum however it was observed that theca luteal 
cells could not be clear ly distinguished from granulosa lutein cells . 
Peripher al vacuoles were seen in the l uteal cells (Figure 11) . 
Corner (1919b ) has described four stages i n the development of corpus 
lute um : 
(1) Ruptured graafian f ollicle , (2) invasion of the membrana gr anulosa , 
(3) a completely developed blooming corpus luteum, and (4) retrogressive 
stage o f the lutea . I n the present studies, the ruptured follicle i n the 
early stages of its transformation into corpus luteum was observed. Secti ons 
taken f r om ovaries of the ~ and 6 year specimens exemplify th i s stage 
(Figures 17 and 18) . 
Retrogression of the corpus luteum at early and subsequent stages was 
also recogni zed in various tissue specimens beyond 1 year of age (Figures 
15 and 16) . However , it has not been possible to study a step by step 
r et r ogr ess ion of the luteal tissue . An advanced stage of a regresse d 
corpus luteum is represente d by a colony of tortuous arterioles - referred 
t o as vascular bodies by Yamashit.1 (1959) . He has observed that these vas-
cul a r bodies of the ovaries of the sows are the scar tissues of old corpora 
lutea , which correspond to the fertilized ova in the past gestation . To 
substantiate this hypothetical conclusion, breeding r ecords of the sows and 
studies of both the right and left ovaries by serial sections t o count the 
number of bodies should be unde rtaken . The present invest i gator has f ound 
that the we ight of the right and l eft ovaries of the s ow have no statistical-
ly significant difference and a r e , therefore, equally functional. Secondly 
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all the ova shed by the ruptured f ollicles are not likely t o be fertilized ; 
some may involute or be absorbed in the uterus . Therefore, even the number 
of piglets born by the sow would not give sufficient proof nor necessarily 
agree with the same number of vascular bodies. The probable chance, the re-
f ore , is t hat there could be more vascular bodies or colonies in both the 
ovarie s than the number of piglets born by the s ow (Figure 35) . 
Van der Kaayand de Vink (1 939) experimented with the ovaries of the 
bitch by injecting varying doses of gonadotrophic hormones and induced the 
f ormation of corpora lutea from unruptured graafian follicles . They ob-
tained good results in tertiary follicles by injecting 10,000 to 20 , 000 
R. E. units o f Pregnyl . The granulosa cells transformed into luteal cells 
f o llowing invasion of the granulosa by the blood vessels . In higher doses 
it appeared that even the thecal cellstransformed into luteal cells. But 
these induced cells were not very close t o a functional luteal cell of a 
blooming corpus luteum. These induced, incomplete , corpora lutea of Van 
de r Kaayand de Vink retained the oocyte . 
In the present investigation a normally occurring incomplete lutea 
simila r t o the one induce d by injection of gona dotrophins by Van der K.say 
and de Vink in the bitch was f ound in the ova ry of s ow No . 5895 in the 6 
year age group (Figure 19) . It cannot be s a id whether this formation 
of incomplete corpus luteum is due t o failure of the follicle to rupture 
or by a disturbance in the follicle in the equilibrium of gonadotr ophic 
hormones o f the s ow' s endocrine gland system. 
Germinal epithelium: Hadek and Ge tty (1959) described the presence 
o f germinal epithelium varying from a simple cuboida l to a stratified 
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cuboida l t ype in t he sow. Raps (1946 ) described t he probable deve l opment 
of new fo llicles t hr oughout l ife from t he ger mi na l epithel ium in the ova r y , 
in t he b i tch . In t he pres e nt s tudi es no evi dence of new fo llicula r devel-
opment from the ge rminal epithe lium of the sow was observed. Morphol ogy 
of the germina l epithe lium of the saw' s ova r y wa s inf luence d by the growth 
of a gr aafian f oll icle beneath its surface and also the c orpus luteum 
(Figure 10) . When a gr owing fo ll icl e or a cor pus luteum caused bulging of 
t he ova rian surface t he germina l epithelium was simple squamous and at 
other places where no such r elationship exis t ed , the epithel i um varied from 
simple cuboida l , columna r t o even stra tif i ed types . The change i n the 
shape o f the part of t he epithel i um induced by t he gr owing f ollicles can be 
due t o the f ollowing fac t or s : (1) Mechanical s tre t ching due t o gr owth of 
t he f ollic le a nd corpus luteum, (2 ) hor monal effects and (3 ) reduced 
blood supply . 
Blood ve s s e l s : Many r e ports appear i n t he liter a ture about the eff ect 
of age on the arte r ies of man a nd l abor a t ory anima ls . I n the pig the t h ick-
ening of the tunica i nt i ma wit h advanci ng age has been r eporte d i n r ecent 
years by Skold and Ge tty (1961) , Ge t ty (1965a) , Sko l d ~ a l . (1966) and 
French e t a l. (1 963) . Gottl ieb and Lal ich ( 1Y54) we r e t he first t o emphasize 
tha t l es i ons in the aort a a r e common t o swine and that the incidence in~ 
crea s e s with age . Mos t of these s tudi es have been of the aorta and the 
cor ona ry arte r ies in swine . In man , studi es have been l a r gel y f ocused on 
the effect of age on t he cor ona r y arteries a nd the ir bra nche s in the heart . 
However a ll the ma j or blood vessel s of t he hog a nd dog a r e now unde r ex-
t ensive inve s t i gat ion in the Department of Vet erinar y Ana t omy at I owa 
•a ____ _.. .... ._._._ ................................... ~ 
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St ate Univer sity and have been r eported previously by Getty (1965a) f or 
the hog and for the dog (Getty 1965b) . 
In the present investigat i on an attempt was made t o examine the 
bloo d vessels of ovar i es in the very early age period as this has received 
scant a ttention . The descriptions have been based on month by month ob-
servations according t o the sequence of events on the structure of the 
ovarian arteries up to the age o f 4 months , and approxima tely at half-
yearly intervals f r om 6 months t o 8 years of age . 
The early development of the arterial wall has been discussed in the 
previo us paragraphs of this section . I t is obvious from the r esults of t he 
present studies that the a rteries in the ovaries of the sow exhibit a 
thickening of the tunia intima with advancing age . In rela ting t hese ob-
servations , efforts have been made t o give descriptions of the vessels 
r epresenting the average morpho l ogy of a number of sections studied . It 
should also be borre in mind tha t there are wide variations in microscopic 
structure in the different parts of t he same vessels and tha t a given change 
is seldom uniform even throughout t he microscopic section . It has been ob-
served that progr essive changes in the tunica intima are not constant . 
This discussion will r epresent the average changes taking place in a section 
studied. 
The re is extensive variation in individual vessels . Therefor e , most 
of the publishe d material l oses significance as the individual variations 
cannot be considered a l ong statis tical lines . 
Buck (1958 ) considers that time is a particularly important variable 
in an analysis of the structure of human arteries , since an understanding of 
aging effects provides the basis for an inte lligent approach t o t he study 
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of arterioscleros is and atheroscleros is. This concept of the effect of age 
induced changes of the arteries shoul d hold good in case of the domestic 
pig also . 
As age changes invo lve thickening of the tunica intima of the arteries, 
as well as alterations in other l ayers , it should be defined as to what 
part of the arterial wall exactly constitutes the tunica intima . 
Bunce (1964) considers the intima to be the subendothe lial layer be-
tween the endothelium and the internal e l as tic lamina . Thus a "thick" or a 
thin intima generally r efers t o the rela tive width of the subendo thelial 
layer. 
Gros s et al . (1934) obse rved that the intima consisted a t birth of a --
single elastic lamella (interna l elastic lamina) covered with flat endo-
the lium. With increasing age , the first change consisted of splitting o f 
the inte rnal ela stic lamina into two membra ne s between which smooth muscle 
fibers appeared , running at times diagonally but generally in a longitudinal 
direction . This constituted the musculoelastic l ayer. The outermost of 
these elastic membranes continued t o r epresent the border line between the 
int ima a nd media a nd accordingly retained the name l amell a elastic interna 
(inte rna l elastic lamina) . 
In the present studies it wa s seen tha t the inte rnal elastic l amina 
was present at birth in t he medullary arter i e s of the sow. The fi r st signs 
of splitting of this e l a stic lamina a ppear ed a t the age of six months 
(Figure 9) . At the age of one year smooth muscle cells appeared in t he 
tunica intima be tween the split layers of the elastic lamina . This did not 
happen in all of the vessels but occurred in only a few vessels of the cor-
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tex and medulla . Below the age of six months , however , there was no sub~ 
endothelial l aye r . The endothelium, with its basement membrane , lay 
directly against the internal elastic lamina. In s ome arteries fenestra-
tions were seen in the internal elastic lamina at 4 months of age . Movat 
et al . ( 1958) observed in their studies of human aorta that the earliest 
stages of t he development of the subendothelial layer was r epresented by 
splitting of the internal elastic lamina and the accumulation of small 
pools of mucopol ysaccharides. Most new born infants showed this change and 
between 6 months and one year of age additional elastic but few collagen 
fibers f ormed in this layer . Robertson (1960) reported that smooth muscle 
cells in the coronary arteries and a orta continued t o increase throughout 
childhood so that by early adulthood a well developed tunica intima was 
present . Movat et a l. (1958) also r eported similar age related changes but 
in the second decade the intima resembled a hyperplastic musculoelastic 
layer with irregularly arranged smooth muscle cells , histiocytes , occasion-
al fibroblasts , delicate elastic fibers and ground substance. These changes 
were most pronounced in the abdomina l aorta . Altschul (1950) considere d 
the fibroblasts in the intima t o be different iated endothelial cells with 
potential differentiating properties . 
With Altschul ' s initial observations with the light micr oscope and 
subsequent findings by other workers with the light microscope as well as 
t he electron microscope, it appears that the proliferation of the tunica 
intima is the result of the migration of both smooth muscle cells from the 
media as well as the endothelial cells migrate into the intima thro ugh the 
fenestrations of the inter nal elastic lamina and the internal limiting 
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membrane (elastic membrane against wh i ch lies t he endothelium). According 
t o Ha ust et a l . ( 1960) the migrated endothelial cel l s differentiate into 
smooth muscle cells . According t o Rhodin (1962) fine intracellular fibrils 
were commonly seen in the endothel ial cells. The func tions of these fibrils , 
although not well understood , would lend some support t o endothelial dif~ 
ferentiation to smooth muscle . 
I ntimal thickening, whethe r it is a r esu l t of the mi gration of smoot h 
muscle cell or of endothelia l cel l s or both into the intima , r esul ts be-
cause the internal e l as tic lamina a nd inner limiting membrane of elastic 
tissue per mit the passage of these ce l ls through their fenestra . Ham 
(1965) believes tha t elastic membranes a r e commonly fenestrated , probably 
because elas t in is not ver y permeable a nd fenestra are r equired t o permit 
t he passage of nutrients and waste products through them . In the present 
obser vations it was also noticed tha t the continuity of the internal e l astic 
lamina was inte rrupte d in the age group from birth to one yea r . It a lso ap-
peared , in animal s approximately one year of age , that the smooth muscle 
c e lls synthesized the e l as tic t i s s ue which appeared in the intracellular 
spa ces of arterioles o f vascular bodies left behind by t he regr essed corpus 
luteum. According t o Ham (1965), electron micr oscopic studies gave no in-
dication as t o whethe r t he elastic fiber s wer e ma de up of fibri l s or micro-
fib ril s , but instead they seemed homogeneous. Rhodin (1 962) observed that 
the elastic fiber was r epr esented by an amorphous mater ial , possibly with a 
mucopolysaccharide matrix , similar t o basement membranes . In addition, 
a filamentous component has been identified , a lthough it has not been demon-
strated clearly whether the filaments a r e distributed throughout the entir e 
elastic fiber or only occur at the surface . 
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If the elastic membranes are constituted of amorphous matrix with or 
without fibrils , the present investigator is inclined to postulate that 
these membranes cannot form any effective barrier to cells t hat may pass 
through them at any part of their surface , whether fenestra are present or 
not . I f the cells can pass through the elastic membranes only through their 
fenestra , then only t hose cells closest t o t he fenestra would be capable 
of going through and other cells may have t o make considerable ameboid ef-
fort to reach the fenestra. If t he elastic l amina of the arteries are 
closer to the structure of the basement membrane , and not like the typical 
elastic fiber of the ligamentum nuchae or the elastic cartilage , there is 
no r eason why cellular elements could not pass through. Cells , as lympho~ 
cytes or macrophages , can pass through the endothelium of the capillaries 
and their surrounding basement membranes . I t is not impossible that smooth 
muscle or endothelial cells could open a fenestra in the elastic membranes 
of arteries . 
To prove this hypothesis , more work should be done in this field . 
Moreover the fine structure of e l astic fibers does not seem to have reached 
its final description as yet , mostly because of difficulties in preserva-
tion , staining and sectioning. The fenestrations in the elastic lamina 
have been confirmed by Pease and Paule (1960) in their studies with the 
election microscope . They observed that the fenestrations often contained 
extrusions of smooth muscle cytoplasm. In small arteries of the heart and 
in major coronary arteries of man , part of the endothelial cell cytoplasm 
may project outward through the gaps . Collagen fibrils were also seen in 
t he fenestra by these workers . 
In the present studies it was also observed tha t the endothelial cells 
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in the one day old ovary were migr a ting into the tunica media (Figures 3 
and 4) . However , the present investigator is inclined t o believe that 
these endothelial cells probably differentia ted into the smooth muscle cells 
and in this manner brought about the proliferation of the media in a gr ow-
ing artery of the young . On the effect of aging of the elastic fibers , 
Blumenthal ~al. (1944) reported that elasticity was lost and the fibers 
were subsequently infiltrated with mineral salt. No mineral deposit of 
any kind was seen in the vessels in the present investigation in the a ge 
groups studied. 
It seems to be an almost established fact in man that thickening of 
the tunica intima does take place with age in vessels such as the aorta 
and the coronary arteries which ha ve been studied quite extensively. 
Gottlieb and Lalich (1954) , Getty (1965), Skold et al . (1 966) and French 
et al . (1963) have also r eported thickening of the tunica intima in the 
large arteries of the domestic pig. Smooth muscle appears to play an i m-
portant role in the thickening of the intima . The pluropotent properties 
of the smooth muscle cells o f t he vesse ls have been recognized and, as su~h, 
this cell deserves a special s t ~ tus in the family o f undifferentiated cells 
of mesodermal ori gin . Ha ust et a l . (1960) and Pease and Molinari (1960) 
have r ecognized the abili t y of t he smooth muscle to f orm extracellular 
structures such as elastic, co llagen and mucopolysacchar ides in the in-
timal plaques . Buck (1962) called these cells , which were predominant in 
the thickened intima of the aorta and which developed during cholester o l 
feeding in the rabbit, myointima l cells . 
\ . . - ~ -- . . . 
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So far the study of arteriosclerosis has been made on the large ar-
teries such as the abdominal aorta , coronary arteries , or femoral a rteries 
etc . , which have been studied in a collapsed condition and not in the 
natural state while they are distended with blood. Bunce (1964) devised 
a means of obtaining the arteries distended with blood by means of a double 
hemostat . He arrived at the conclusion that intimal thickening is not as 
pronounced in vessels studied with his device as compared t o the relaxed 
vessels . It is possible that the description i n the literature of intimal 
thickening, as observed by workers on relaxed vessels , could be slightly 
exaggerated . 
In the present s tudies consider able progressive t hickening of the 
tunica intima was noticed with advancing age in the arteries of the ovary 
of the sow . For f urther manifestations of aging effects on the arteries 
of the ovary of the sow , more work needs t o be done beyond 8 years of age. 
11 
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SUMMARY AND CONCLUSIONS 
In the studies of the morphological changes in the ovaries of t he s ow, 
it has been observed that significant changes take place in the following 
age periods : 
1 . Birth to three months 
2 . Fo ur months t o three years 
3 . Ab ove three years t o eight years . 
Birth to three months : 1 . Primary f ollicles close t o the medullary 
area grow into secondary and vesicular f ollicles . 2 . The ovarian stroma 
grows and invades the cortex separating the follicles which appear dispersed 
close t o the germinal epithelium. 3 . Rapid growth of the tunica media of 
arteries takes place during one month t o two months o f age probably as a 
r esult of migration of endothelial cells into the media . 4 . Atretic 
follicles were seen along with some healing atretic fo llicles at four months 
of age evenbefore the ovary came under the influence of the estrus cycle . 
Four m~nths to three years a ge period : In this age group there was no 
significant cha nge in the ovarian constitue nts except for changes in the 
arterial walls in which s ome increa se in intercellular collagenous substance 
was noticed. Stray arterioles exhibited some intimal sclerosis . Other 
r egular features observed were as follows : 
1 . The venous blood of the ovaries was dr ained by t he large venous 
sinuses in the medulla . These venous sinuses were line d by endothelial 
cells and wer e without a muscular coat . They were present in ovaries of 
all age groups studied from birth to e ight years . 
i;. ... ,.._ • _ , ' • ,' ·' I 
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2 . The morphology of the germinal epithelium appeared t o be influenced 
by the cyclical changes in the ovar y . 
3 . Normal graafian follicles in various stages of development , a tretic 
and cystic f ollicles in different stages of regression appeared to be a 
normal feature in the ovaries of the s ow beyond four months of age . 
4. Blooming corpora lutea and corpor a albicans were also a normal 
feature after the sow attained puberty which occurs approximately at the 
age of f our months . 
Above three years to eight years age period: Beyond three years of 
age , the a rte ries of t he ovarian tissue appeared to be affected by i ntimal 
thickening. It appeared in two noticeable forms and progressed with ad~ 
vancing age in a number of vessels . 
I n the medium sized vessels , it was of a uniform nature affecting the 
whole tunica intima . At five years of age, t he intimal thickness equaled 
almos t t wice t hat of the tunica media . 
In the eight year age group t he tunica intima approximated 2/3 of 
t he cross section diameter of the entire arterial wall of the affected 
art e ries. 
In the larger vessels , the intimal thickening was not ver y uniform. 
It appeared in t he form o f plaques in parts of the arterial walls and in 
ot her a r eas it was diffuse. 
Morphol ogical studies r evealed that t hickened tunica intima r esulted 
from the migration of endothelial cells and the smooth muscle cells form 
t he tunica media . 
\I 
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As investigated by sta tistica l means , the difference in weights of 
t he right and the l eft ovaries was insignificant. 
The ovarian weight showed a steady increase up t o t he age of one year. 
Above t he age of one year , the weight of the ovaries was relative l y c onH 
stant . 
Allen , B. M. 1904. 
the mammals . 
- ~. . - - •• .• 7 
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Figure 1 . Pig no . 3 . Cortex and medul l a of the ovary of 1 day old pig. 
The cortex i s almost full of primary f ollicles . Medulla shows 
small developing vessel s , H and E stain , 40X. 
Figure 2 . Pig no . 3 . Age 1 day ol d. Cort ex with f ollicles and germinal 
epithelium, H and E stain , lOOX. 
9B 
Figure 3 . Pig no . 3. Age 1 day old. Artery in the medulla showing 
migrating endothelial cells into the tunica media . Weigert's, 
van Gieson 's and Reidenhain's stain, 400X. 
Figure 4. Pig no. 3 . Age 1 day old. Artery in the medulla showing the 
disposition of muscle cells in the tunica media at right 
angles t o the llllilen. Weigert•s, van Gieson's and Heidenhain's 
stain, 400 x. 
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Figure S. Pig no . 1260 . Age l week. Cortex of the ovary showing 
germina l epithe limn, polyovular f ollicle and primary f olli-
cles. Weighert's , va n Gieson ' s, and Heidenhain's sta in, 2SOX. 
Figure 6 . Pig no . 1244. Age 1 month, 3 weeks . Section showing devel-
opment of a vesicular f ollicl e . Weigert's, van Gieson's a nd 
Heidenha in's sta in, lOOX. 
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Figure 7. Pig no . 680 . Age 2 months, 2 weeks . Section showing the 
disposition of the endothelia l cells t o the arteria l wall . 
Some ce ll s simula ting the darkly stained endothelium can 
be s een penetrating the vesse l wall close t o the lumen. 
Weigert's, van Gie son's and Heidenhain's stain , 400X. 
Figure 8 . Pig no . 1244. Age 1 month 3 weeks . Section showing a venous 
sinus line d with endothelia l cells . The wall is constitute d 
of f ibrous tis sue a r ound the endothelium. Weigert ' s , van 
Gieson ' s and He i denha in ' s s t a in , 400X. (This is seen a t 
a l l ages . ) 
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Figure 9 . Pig no . 1292 . Age : 6 months . Art ery in the medulla of the 
ovary showing t he splitting of t he i nt e rnal e l astic lami na . 
Weigert's , van Gieson's and Heidenhain ' s stain , 400X. 
Figure 10 . Pig. no . 5930 . Age : 1 year 2 months . A graafian follicle 
near maturity bulging on t he surface of t he ovary . The 
germinal epi t helium overlying this fo ll i c le has become s imple 
squamous type H and E stain . Weigert 's, van Gieson ' s and 
Heidenhain's stain , lOOX. 
-.,. -
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Figure 11 . Pig no . 34308 . Age: 1 year . Concentric vacuolated area 
around the luteal cells adjacent t o capillaries. R and E 
stain, 2SOX. 
Figure 12 . Pig no. 2021 . Age : 1 year 5 months . Atretic follicle showing 
detached granul osa cells and the oocyte. H and E stain , lOOX . 
-
Figure 13 . Pig no . 13 . Age : 7 years 9 months . Atretic follicle show-
ing cell debris consisting of large and small cells . Tite 
larger cells appear to be phagocytosing the small cells , 
R and E stain , lOOX. 
Figure 4 . Pig no . L.J. F. 1 . Age : 8 years . A healing atretic follicle 
showing the Slavj onsky 1 s connective tissue membra ne a t peri-
phery of atretic follicle . Mallory's triple stain , lOOX. 
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Figure 15. Pig no . 6153 . Age: 2 years . An early stage of regressing I 
corpus luteum. H and E stain, 250X. 
Figure 16 . Pig no . 2021 . Age : 1 year 5 months . An advanced stage of 
regression in c orpus luteum as compared to Figure 15 . 
H and E stain, 250X. 
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Figure 17 . Pig no . BB2. Age : 4 years 6 months . A ruptured graafian 
f ollicle showing the invagination of blood vessels and theca 
interna into the f olds of granulosa. Mallory ' s triple 
sta in, 40X. 
Figure 18 . Pig no . BB2 . Age: 4 years 6 months. Same as Figure 17, 
magnif i ed t o lOOX. 
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Figure 19. Pig no . 5895. Age : 6 years . 
with a large central cavity . 
An incomplete corpus luteum 
H and E stain , lOOX. 
Figure 20 . Pig no . 6333 . Age : 1 year 6 months . Arteries showing slight 
thickening of the tunica intima . Weigert's , van Gieson's , and 
Heidenhain's stain, 250X. 
104 
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Figure 21 . Pig no . 6153 . Age : 2 years . Small arterioles with elastoid 
tissue in the thickened intima. Weigert's van Gieson ' s and 
Heidenhain's stain , 400 x. 
Figure 22 . Pig no . 951 . Age: 2 years 5 months . An artery with split 
internal elastic lamina and thickened intima . Weigert's , 
van Gieson's and Heidenhain's stain, 400X. 
901 
Figure 23 . Pig no . 1040. Age: 3 years . An artery with thick intima 
showing longitudinal arrangement of smooth muscle and cir-
cular arrangement in the tunica media. Weigert's , van 
Gieson' s and Heidenhain ' s stain , 400X. 
Figure 24. Pig no . BB2 . Age 4 years, 6 months . Arteries with thickened 
tunica intima. The smooth muscle in the i ntima is disposed 
in a l ongitudinal pattern . 250X. 
• 
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Figure 25. Pig BB2. Age : 4 years 6 months . A helical artery cut in 
a tangential section . Weigert's, van Gie son ' s and Heiden-
hain's sta in , lOOX. 
Figure 26 . Pig no . 5898 . Age: 4 years 11 months . Arte r y with an ex-
t ensive thickening of tunica intima almost equal t o half the 
cross-sectione d diameter of t he tunica media . Weigert's, 
van Gieson's and Heidenhain's stain, 250X. 
0 ...... 
...... 
Figure 27 . Pig no . 312 . Age : 6 years 9 months . A helical artery cut 
in a longitudinal section. Intimal plaques appear at the 
bends . Weigert ' s , van Gieson ' s and Heidenhain ' s , lOOX. 
Figure 28 . Pig no . 6043 . Age : 6 years . Section of a graafian follicle 
with vessels within the membrana granulosa . Mallory's 
triple stain , 250X. 
lll 
Figure 29 . Pig no . 13. Age : 7 years , 9 months . Section showing ex-
tensive intimal thickening almost occluding the lumen of 
the vessel . Weigert's , van Gieson's and Heidenhain ' s 
stain , lOOX. 
Figure 30. Pig no. IJF 1. 
intimal plaque. 
stain , lOOX. 
Age : 8 years . Section of a vein showing an 
Weigert ' s , van Gieson's and Heidenhain's 
' 

Figure 31 . Pig no . LJF. 1. Age : 8 years . A l a r ge medullary vessel 
showing thickened intima. Wei gert' s , van Gi eson ' s and 
Heidenhain ' s stain, lOOX. 
Figure 32 . Pig no . 1175. Age : 8 years . A group of arteries showing 
thickened intima . Weigert ' s , van Gieson ' s and Heidenhain ' s 
stain, lOOX. 

Figure 33 . Pig no . 1175. Age : 8 years . Intima of a large artery 
showing increased amount of collagenous fibers . Mallory's 
triple stain , 250X. 
Figure 34. Pig no . 1175 . Age : 8 years . Section of an artery with 
extensively thickened tunica intima and a narrow lumen . 
Weigert ' s , van Gieson ' s and Heidenhain ' s , stain 250X. 
<Xl 
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Figure 35. Pig no . 13 . Age : 7 years 9 months. A regressed corpus 
luteum with vascular colonies . Weigert's, van Gieson's and 
Heidenhain's stain, lOOX. 
Figure 36 . Pig no . 5895 . Age 6 years . Cells of the incomplete corpus 
luteum. H and E stain, 250X. 
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Figure 37. Pig no. 1292. Age : 6 months . Sect ion of a graafian follicle 
showing the pattern of vascularization . An inner wreath of 
capillaries is seen between the membrana granulosa and theca 
inte rna and an outer wreath of vessels outside the theca 
interna. Mallory's triple stain , 250X. 
Figure 38. Pig no . 1292 . Age : 6 months . A section of the graafian 
follicle in the early stage of atresia . No vascula r wreath 
is seen between the theca interna and the desquamating 
gr anulosa cells . Mallory ' s triple stain , 250X. 
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Graph 1. Increase in weight of t he ovary of t he s ow f r om 
b i rth t o 12 mon t hs. 
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Graph 2 . Increase in weight of the ovaries from 12 months t o 96 months (1 year to 8 years). 
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Figure 39 . Pig number 1292 . Age 6 months. Section of the ovary 
showing normal arteries. H and E stain SOX. 

